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A NEW ENGLAND RAILWAY POWER STATION 


By FRANK C. PERKINS. 


The accompanying illustrations show the exterior and in- 
terior of the Grand Avenue Power Plant of the Consolidated 
Railway Co., at New Haven, Ct. The exterior view shows 
method of operation, and the equipment of the coal handling 











Exterior of the Grand Avenue Power Plant 


apparatus of this station, with mast and gaff hoisting outfits, 
and automatic railway for handling the fuel supply. This 
power house is nearly 200 feet long and about 80 feet wide, 
with two chimneys 140 feet high, one of which has an internal 
diameter of nine feet, and the other six and one-half feet. 
The engine room extends the entire length of the building, 
nearly 200 feet, and is about 50 feet wide and 30 feet high, 
while the boiler room is nearly as long, and measures nearly 
40 feet high and 30 feet wide. The boiler house is provided 
with vertical fire tube boilers of the Manning type, which are 
arranged for hand stoking, supplying steam to the engines at 
a pressure of 120 lbs. per square inch. There are ten boilers 
of 125 horse power, each having 188 tubes, and there are also 
installed in this boiler room nine boilers of 200 horse power 
each, with 284 tubes, each 214 inches diameter. The larger 
boilers have a grate area of nearly 40 square feet, and the 
smaller boilers nearly 30 square feet, the heating surface of 





these boilers being 2,918 square feet and 1,950 square feet, 
respectively. This boiler plant, therefore, has a total grate 
area of more than 600 square feet and a total heating surface 
of more than 45,000 square feet. 

As will. be noted by the illustration of the engine room, 
there are several types of electrical generators in operation, 
driven by both vertical and horizontal engines. The largest 
unit is a 900 kilowatt Crocker Wheeler railway generator, 
which has recently been installed, having an efficiency of 93.5 
per cent. at full load, and 93 per cent. at 34 load. This gen- 
erator has 16 poles and supplies a current of 600 volts, It is 
driven at a speed of 102 revolutions per minute, by a hori- 
zontal cross-compound Buckeye engine having a capacity of 
1400 horse power. The engine occupies a floor space of 957 
square feet, and is provided with piston valves and cranks 
placed at an angle of go degrees. This engine has a high- 
pressure piston rod 45% inches in diameter, and a low-pressure 
piston rod 61% inches in diameter, the connecting rod having a 
length of 11 feet. The shaft is 22 feet in length and has a 





1400 H. P. Buckeye Engine driving Crocker-Wheeler Generator 


diameter of 26 inches, the bearing measuring 30 inches by 
17 inches. On this unit there is a flywheel of 40,000 lbs. weight, 
having a diameter of 15 feet. A jet condenser of the Warren 
twin-cylinder type is provided with this engine and the ma- 
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chinery is oiled by a gravity system from a storage tank having 
a capacity of about 25 barrels. 

In this station there are also two 800 kilowatt General Elec- 
tric dynamos, supplying a current of 550 volts. These are 14 
pole machines, and are directly-connected to vertical cross- 
compound engines of the Allis type, operating at a speed of 
80 revolutions per minute and developing 1,000 horse power 
each. These engines also have two cranks placed at an angle 
of 90 degrees, and occupy a floor space of 307 square feet for 
each engine. The cylinders are provided with Corliss valves, 
and the high-pressure piston rods measure 3% inches in 
diameter, while the low-pressure cylinder rods are 45% inches 
in diameter. The connecting rod of these engines is 11 feet 
in length, and the main shaft is 20 inches in diameter, with 
hearings 36 inches by 18 inches. The shaft is 19 feet long, 





has had in operation for a number of years, three Westing- 
house generators of 275 kilowatts capacity each. These ma- 
chines are of the eight pole type and are driven at a speed of 
92 revolutions per minute by three horizontal, cross-compound 
Allis engines, capable of developing 350 horse power each. 
These engines each occupy a floor space of 380 square feet per 
engine, which is larger, it will be noted, than the 750 horse 
power engine of double the capacity and larger than the 1000 
horse power Allis engines which occupy a floor space of 307 
square feet, the latter being of vertical cross-compound con- 
struction. 


.) 
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Will a Dynamo Generate in a Vacuum? 
Epitor THE PRACTICAL ENGINEER: 
The question was recently asked: “Will a dynamo generate 








Interior of the Grand Avenue Power Plant, New Haven, Connecticut 


and is provided with a flywheel 18 feet in diameter. These 
engines are regulated by centrifugal ball governors, and are 
each equipped with an Allis jet condenser. 

There are also two other General Electric dynamos in this 
station, of smaller capacity, each machine having an output of 
525 kilowatts at 550 volts. These dynamos are ten pole 
machines, and are driven at the same speed as those just men- 
tioned, 80 revolutions per minute, by vertical cross-compound 
Allis engines of 750 horse power each. These engines also 
occupy floor space of 307 square feet for each engine, and are 
provided with Corliss valves, centrifugal ball governors, and 
cranks set at an angle of 90 degrees. 

In addition to the above electrical equipment, this station 


ina vacuum?” A thinks it will, but would not say how long 
it would run. B says it will not generate in a vacuum be- 
cause there is no air for the machine to build from. Which is 
right? 

Louisville, Ky. 

This question is open for discussion.—[ Ed. ] 


£). 


R. A. M. 





Arrangement for Lifting Ashes Wanted. 
Epitor THE PRACTICAL ENGINEER: 
I would like to have some suggestion as to how I could con- 
struct some contrivance to be used by steam for removing 
ashes from under grates of boiler. 


Little Valley, N. Y. G. 5, B. 





PARE NAN 
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SOME PRINCIPLES OF HEAT 


Thermometry, Calorimetry, Latent Heat, Transfer of Heat 


Heat is a form of energy, and is manifested by the molecular 
motion of the particles within a body. Since it is energy, it 
has capacity for doing work; thus, it may cause steam to 
drive a piston; it may cause solids or liquids to expand and 
contract, or it may change the molecular condition of the 
bodies, as when solids are fused or liquids vaporized. Heat 
does not act the same as matter because a heated body is no 
heavier than it was before it was heated, and that unlike mat- 
ter, heat can be lost, as in melting two pieces of ice by rubbing 
them together, in which case a quantity of heat entirely dis- 
appears. 

Since heat is a form of energy, there are numerous sources 
from which it is derived, because energy can be transferred 
into heat. The energy which provides us with heat exists in 
both the kinetic and potential forms. The first form is illus- 
trated by the energy of moving air and water, as in winds, 
tidal waves or ocean currents, and the energy in-stored water 
or in coal is an example of potential energy. Friction, com- 
pression, percussion, or any process by which motion is grad- 
ually or suddenly arrested, produces heat. 

The most general method of heat production upon the earth, 
however, is combustion, by which is meant chemical combina- 
tion of fuels with oxygen. The most usual substances which 
are burned consist of hydrogen, carbon, sulphur and phos- 
phorus, of which carbon and hydrogen are the most impor- 
tant. The combination of hydrogen and carbon forms the 
basis for all commercial fuels, such as coal, oils or gases. 
When one pound of pure hydrogen is burned, it develops 
62,000 heat units, and when one pound of carbon is com- 
pletely burned, it will give out 14,500 heat units. 

The following table gives the heating of the most usual 
source of heat used in engineering: 

Approx. Total Heat in 1 Ib. of Fuel. 
Thermal Units. 


Re ee ee ee 62,000 
Petroleum oils (benzine, etc.)..........2..% 27,500 
WO, MOOD 5 hose ssecdevesackececen 20,400 
PS MINE ov casi ndewsdasecsevene 20,000 
SG LOE aes aa KS RLS ER ASS he ORS 17,800 
a ee ere eee ee eee eee 14,500 
| eer ee oe eT TT Tee ee 14,000 
Ce ee et ee eee 13,500 
ihc Gc cic: | a ae ae 11,000 
a Ee eae ee ee 8000 
Peat, 25 per cent. moisture...........:..... 7000 


Other fuels which are sometimes used include straw, tan 
or bark and bagasse. Straw is very bulky but will give out 
about 8000 heat units. Tan is oak, bark which has been used 
in tanning and when burned dry, will give out 6100 heat units 
per pound. Bagasse is the name given to the fibrous portion 
of sugar-cane after the juice has been extracted, but unless 
dried, it is difficult to burn and as usually burned, only con- 
tains about 3000 heat units per pound. 

A body may be said to contain two kinds of heat: the in- 
tensity of the heat and the quantity of heat. The intensity of 


the heat of a body is indicated by a thermometer and has noth- 
ing directly to do with the quantity of heat that a body con- 
tains. Thus, if a pound of iron has the same temperature as a 
pound of water, the latter will contain about eight times as 
much heat as the former for each degree it is cooled. Tem- 
perature is, therefore, only a measure of the heat which affects 
the senses. It cannot be measured directly but only by one of 
the effects produced by heat, usually expansion. An instru- 
ment in which expansion is made use of, for determining tem- 
peratures, is called a thermometer, or a pyrometer, if the tem- 
peratures are high. Air, mercury and alcohol are the sub- 
stances generally used in thermometers. The air thermometer 
has great range and great accuracy and is generally used as 
a standard. The alcohol thermometer is used only for very 
low temperatures. The mercury thermometer is the most 
convenient form of instrument and is therefore commonly used. 
It consists of a capillary glass tube, called the stem, on the 
lower end of which a spherical or cylindrical bulb is blown, of 
such a size that the expansion of the mercury it contains, be- 
tween the limits within which the thermometer is to be used, 
exactly fills the stem. When thus filled with mercury, the 
upper end of the mercury is sealed. 

In order that the indications of all thermometers shall be 
comparable, two fixed points are marked upon their stems. 
These fixed points are the melting point of ice and the boiling 
point of water; which, under proper conditions, represent the 
same temperature everywhere. The lower point is called 32 
degrees and the upper point 212 degrees, according to the 
Fahrenheit scale or zero, and 100 degrees, according to the 
Centigrade scale, which is used for all scientific purposes. 
These are, therefore, 180 degrees between the melting point 
of ice and the boiling point of water, according to the Fahren- 
heit scale, and only 100 degrees, according to the Centigrade 
scale. These graduations are either marked on the stem or 
alongside of it. 

In engineering, temperatures are usually measured on the 
Fahrenheit scale, but sometimes the Centigrade is used. In 
order to convert degrees, Centigrade into Fahrenheit, multi- 
ply by 1.8 and add 32. For instance, to change 40 degrees 
Cent. into Fahr., multiply 40 by 1.8 and add 32 degrees, which 
gives 104 degrees. Conversely, to change Fahrenheit into 
Centigrade, subtract 32 and divide by 1.8. 

The process of measuring the amount of heat in a body is 
called calorimetry and the instruments used are called calori- 
meters. The amount of heat necessary to raise the temperature 
of a body is proportional: (1) to the size of the body, and (2) 
to the temperature rise, the total amount of heat required, 
therefore, being the product of its mass and temperature 
change. On comparing different substances, however, it is 
found that they are heated or cooled differently with the same 
amount of heat even though their masses be the same. That 
amount of heat which will raise one pound of water one degree 
will raise one pound of iron ten degrees or one, pound of 
mercury thirty degrees. 

It is, therefore, necessary to agree upon a particular sub- 
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stance so that the amount of heat required to raise a unit mass 
through unit temperature be called unity. Such a substance is 
water. It is readily obtained pure and it requires a greater 
amount of heat than any other substance to produce in it a 
given temperature change. A unit of heat is, therefore, de- 
fined as the amount of heat required to raise one pound of 
water one degree and is called a British Thermal Unit. 

Since other substances require a less amount of heat to 
change the temperature one degree, the ratio of this amount 
to unity is called the specific heat. The specific heat can, 
therefore, be defined as that fraction of a unit of heat which 
is required to raise the temperature of unit mass of that 
substance one degree. The specific heat of various substances 
is as follows: 


Liquids. 
Sepa err ae re eee re a 1.0000 
nest 26 ty sh cederee rh apa cease 0.0333 
eT ere re ere rer 0.7000 
EE So eee eT Te ere ree 0.4500 
Nicos sb KhKDARAR ERE SObROT RE SEES 0.5034 

Solids. 
| ECCT TT Cee eer eee eT eT. 0.0951 
et ke kK MReA Kee RRKER Ke RaTee 0.0324 
a ere errr Tere er rt. 0.1138 
PE <hC0b 6s Ueeer kata ctedcuekene 0.1298 
ee ee ee err re re 0.1170 
GS ekse tS MaNecewe saad eke eEESEE 0.0314 
Oe ee Tene ee rT 0.0956 
Need pie Ci iis hl pa A be wade Ae WEE 0.5040 

Gases. 
ee ee er ee 0.2375 
ETE ROT TT eee Tee rT eT rs 0.2175 
ET ne ee ee errr 3.409 
Ee a eee ere 0.2438 
rr 0.4805 
ey eee eee Tee eee TT 0.5080 
Salt solution—15 per cent. salt.......... 0.8606 


If, therefore, the specific heat of a substance be known, the 
amount of heat which it contains can be calculated, if it does 
not change its state. For instance, suppose a copper ball, 
weighing 10 pounds, is raised from 60 to 132 degrees, how 
many heat units are required? It is only necessary to multiply 
the difference in temperature by the weight and specific heat, 
or 72 X 10 X .0951 = 68.47 heat units. 

When heat is applied to a body it generally expands and 
the amount of expansion for each degree of rise in tempera- 
ture is quite regular and is called the coefficient of expansion. 
This coefficient is the amount a body of unit length will ex- 
pand or contract for each degree of difference in temperature. 
The coefficients of expansion for a few of the important solids 
are as follows: 


SCE EET Tee eee ee 0000123 
PONE cs cock SeReRREROREAAYS .OOOOT05 
| PE Ce Tee eee ee eee ere Te 0000157 
ee .0000064 
EY Sgcindnekse weed a eRe Se ER .0000055 
ee ee Tor eT ere 0000088 
Bt 8K 6s Keine bei kew eee 0000065 


For liquids and gases, the coefficient of cubic contents per 
unit rise in temperature is given, rather than linear expansion. 
A few of these follow: 
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(Oe Eee ee COE Tee Pere ere Te .002034 
hos hee AGe NSE TRS CEASE OAS .000099 
PE: 6X6 Pre ews beaion dec canine .000610 
SENS SINE. kas Gia SAW ew Kaw en eed .000270 


There is one important substance that does not-always ex- 
pand upon the application of heat, and that is water. When 
water at 32 degrees Fahrenheit is heated, it contracts instead 
of expanding and this continues until the temperature reaches 
39.2 degrees, which is the point of minimum volume. Above 
that temperature the addition of heat causes the water to 
expand. 

Besides change of temperature and change of volume, heat 
produces change of state. There are three states in which a 
substance is found: solid, liquid and gaseous. When a solid 
body is exposed to the heat, not only does its temperature rise 
and its volume increase, but it liquefies, if it is not previously 
decomposed. When a liquid body is sufficiently heated, it is 
vaporized and becomes a gas or vapor. The former is called 
liquefaction and the latter vaporization. The laws of liquefac- 
tion and vaporization are quite important in engineering, as 
water, which is used extensively, is commonly found in the 
three states: solid, liquid and gaseous. For solids such as 
ice, there are two important laws: Ist. Every substance begins 
to melt at definite point of temperature, which is always the 
same for the same substance and pressure. 2d. After melting 
begins, the temperature of the liquid remains constant until the 
liquefaction process is complete. 

In general, solids expand on melting, so that the volume of 
the liquid is greater and its density less than that of the solid. 
Water, bismuth, type metal, and cast-iron are exceptions to 
the rule. Were it not for the fact that ice is lighter than 
water, all the rivers would be frozen solid in the cold weather. 

As a solid may be melted by the addition of heat, so may 
a liquid be solidified by the subtraction of heat. Therefore, 
for every liquid there is a definite solidifying point, the tem- 
perature of which is constant so long as the solidifying pro- 
cess is in progress. Substances like bismuth and antimony 
which expand on solidification give sharp castings, while gold, 
silver and copper, which contract, do not give good castings 
but must be stamped in a die to get good effect. 

Since during the time a solid body is melting or a liquid 
body is freezing, no change of temperature takes place by the 
addition or subtraction of heat, it follows that a certain amount 
of heat is not accompanied by any temperature change. Con- 
sequently, this heat energy is stored up in the body as potential 
energy and is called the latent heat of fusion. The latent heat 
of liquefaction is the same as the latent heat of fusion except 
that it is the amount of heat, measured in heat units, which is 
required to change a solid of unit mass into a liquid under the 
atmospheric pressure without alteration in temperature. 

The following are a few examples showing the melting 
points of solids and their latent heat of liquefaction in British 
Chemical Units per pound: 


Melting Point. Latent Heat. 


DOP Gis akescen dec tews Seer Te eer eee © 144. 
DOE csweseiesasy eee eee rr eee. 148. 
Pimephoras .......5. EET OE OC Ee rere 9.06 
DO Sa beenckaced See P Ee ere eT 16.86 
Be tesa KKs Oca o'sntee ee ee eT ee 500. 


Still more important than solidification and liquefaction is 
the vaporization of a body, which is the process of converting 
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a liquid into vapor. Vaporization may be effected in two ways: 
by evaporation or by ebullition. Evaporation takes place solely 
from the surface of a liquid, while ebullition is the produc- 
tion of vapor throughout the mass of the liquid. When liquids 
produce vapors readily, they are called volatile liquids, as 
ether or alcohol, and those which do not are called fixed 
liquids, such as heavy oils or mercury. 

A vapor in contact with its liquid is called a saturated vapor, 
because evaporation of the liquid will continue until the maxi- 
mum pressure for that temperature is reached. If, however, 
all the liquid is evaporated and heat is continued to be added, 
the resultant vapor is called unsaturated or superheated vapor, 
in which case it follows the laws of a gas. 

A superheated vapor may be converted into a saturated 
vapor by increasing the pressure or by decreasing the tem- 
perature required to liquefy a gas is called the critical tem- 
vapor may be converted into a liquid. The pressure at which 
a gas liquefies is called the critical pressure, while the tem- 
perature required to liquefy a gass is called the critical tem- 
perature. 

There are two important laws which relate to the formation 
of vapor from a liquid. It has been found that for a given 
pressure (1) every liquid has a definite boiling point and (2) 
this point remains constant after boiling commences until all 
the liquid has been vaporized. The following are a few of 
the boiling points of liquids under atmospheric pressure: 


WE i TES «KORY Ss kv exK dense 173° Fahrenheit. 
Pe re 151° sf 
Ammonia, liquefied .............. = «C* 
ee 140° 7 
EE 9G Be esAChe yeu dts Cam eER 177° ’ 
os se ee 670° i 
Re ee ee 186° ‘i 
Petroleum, refined .............5. 316° ss 
ee a ae 212° ss 
Ok 225° . 


Since the boiling point depends directly on the pressure, it 
is evident that the boiling point of a liquid may be raised by 
increasing the pressure, and lowered by diminishing it. 

Heat of Evaporization.—Since a liquid and its vapor may 
have the same temperature, that heat which is given to the 
liquid to form vapor is used in doing internal work and is 
stored up in the vapor. A vapor, therefore, possesses more 
energy than its liquid. This heat of vaporization is not in- 
dicated by the thermometer and is therefore generally called 
the latent heat of evaporation. At atmospheric pressure, water 
boils at 212 degrees and its latent heat of evaporation per 
pound is 966 British Thermal Units. Alcohol boils at 172 
degrees under atmospheric pressure and its latent heat is 364 
heat units. ; 

Transfer of Heat.—Heat may be transferred in three ways: 
by conduction, by convection and by radiation. The transfer 
of heat within a body is called conduction and takes place be- 
tween adjacent particles. Those substances which transmit 


heat readily are called good conductors; among which may . 
be classed silver, copper, brass, iron and the metals in general. 
Bad conductors of heat include wood, glass, liquids and gases. 
Silver is one of the best conductors of heat and based upon its 
conductivity, the following values of the metals are given as 
follows: 
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ears eee ae 100 re ees 11.9 
CO vAdncicnadaces TIS ACG nn cc cnwivenicces 11.6 
ae ee G5m . LORE o5.cccwevasserdes 8.5 
BN a cwaiapesgntens 23.5 Platinum ......cseeees 8.4 
BR awtikkeswesians 19.0 Bismuth .........++. 1.8 


The conductivity of liquids is exceedingly small and that of 
gases is still less. 

While in solids, the heat is transferred from one part of the 
body to another by conduction, in liquids and gases thus 
transfer of heat is effected chiefly by convection. For in- 
stance, if the water in a boiler be heated at the bottom, the 
warmer water rises and coming into contact with the colder 
water, heats it and thus produces a circulation until all the 
parts are at the same temperature. The convection of gases 
is very important, since they are such poor conductors of heat. 
The air in a room in which there is a radiator is heated prin- 
cipally by convection. The third method of the transfer of 
heat is by radiation. This is caused by the formation of wave 
motion in the “aether’’ which pervades all space. Certain 
bodies have the property of emitting more radiation than other 
bodies and these bodies also have different properties of ab- 
sorption. The brighter a substance is, the less radiating power 
it has. Lampblack is one of the best substances for absorbing 
heat, since it reflects none of it. The radiating power of 
various substances compared with lampblack is as follows: 


TE 6 GW s ckewh eet citer eeneneeen 100 
Ce ern er errr er yr iy vere ee go 
gt Eee eee Pe Tee erere ee Tere rie 19 
a oe Site awe 690 48 esa ene sucunvaessaduaes 12 
PCT PICeT Cree PUTT TT Cri re 12 
NN GAN i oeinns eidedteea enennswewes nee 100 
errr Tere: TPE eT ee Tere ye Tre 12 
CTE Tee eT eee LTT eT eT Cr Ty 20 


The radiator in a room should, therefore, not be polished 
but should be kept dull. 

Heat which is molecular energy may be made to do work. 
The principle of this conversion is quite simple and is affected 
by some agency like steam in a steam engine, which by its 
expansion transforms some of its heat into work. It has been 
found by careful experiments that one British Thermal Unit, 
which is the amount of heat necessary to raise one pound of 
water one degree, is equivalent to 778 foot pounds of work. 
For instance, it has been stated above that a pound of good 
coal will give out about 14,000 heat units, so that should all 
the heat be utilized, one pound of coal will equal 10,892,000 
foot pounds of work. 





) 
Vv 


Short Circuits. 
Epitor THE PRAcTICAL ENGINEER: 

On one occasion, I was in charge of a plant which was in- 
stalled about 15 years ago and the wiring through the build- 
ing was in a very bad state and I often had short circuits. 
The way I used to locate them was this: I unscrewed all the 
lamps from the circuit affected and put a new fuse in. By 
commencing to screw the lamps on again, I would positively 
locate the trouble and if that was during the night time, I 
would not screw the lamp on where the short circuit was, but 
would wait to repair it, letting the other ones burn. 


Boston, Mass. V. 


M. 
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POWER PLANT OF THE MARLBOROUGH-BLENHEIM 
The Finest Hotel Plant in Atlantic City, N. J. 


The enormous increase in the general wealth of this country 
and the desire of a large portion of the people in this country 
to constantly take longer and longer vacations from their busy 
lives, both summer and winter, has caused the erection of many 
hotels in the mountains and at the seashore to fill that demand. 
Some of these vacation resorts are inhabited only in the 
summer, others have their busiest times in the winter, while 
still others are so fortunately situated, climatically and geo- 
graphically, that they have a constant stream of visitors in 
search of rest, comfort and pleasure throughout the year. 

Atlantic City may be classed as belonging to the latter class 
and, situated as it is directly on the beach of the Atlantic Ocean, 
in the southeastern part of New Jersey, in comparatively close 
proximity to New York City, Philadelphia and Baltimore, it 


persons which it accommodates may have all the comforts of 
home-life. 

The engine room, which supplies heat, light and power to 
this building, is situated on the ground floor, as is also the 
boiler plant. Coal for the plant is brought to the outside of 
the boiler room by wagons, where it is dumped into a conveyor 
which carries the coal up and over a number of coal bunkers, 
which are located in front of the boilers and between them and 
the engine room. Anthracite buckwheat coal is used for fuel 
and is hand fired. 

There are six 150 horse power return tubular Keeler boilers, 
three on each side of the stack. They are each equipped with 
Reliance water columns, one Crosby safety valve and one lever 
safety valve. Four of the boilers use grates of the Budd type, 














General View of the Engine Room of the Marltorough-Blenheim Hotel, Atlantic City, N. J. 


has a never-ending rush of visitors, which has caused it to be 
named the most popular and largest seashore resort in the 
world. 

To satisfy the demands of the various classes of people who 
come to this resort, thousands of hotels of various sizes and 
degrees of luxury have been built, among which the Marl- 
borough-Blenheim is the finest and best equipped and it pos- 
sesses all the features of a modern city hotel. It is of rein- 
forced concrete construction throughout, contains running hot 
and cold, fresh and sea water in every bath-room, of which 
there are three hundred, and ice water is supplied from a faucet 
in every room. 

Twenty-one hundred incandescent and arc lamps supply 
illumination to the building, seven elevators are used to carry 
the guests between the seven floors, electric appliances, such as 
curling irons, pressing irons, fans, etc., are furnished when de- 
sired and everything is arranged so that the eleven hundred 


while two use grates of the Barker type. The stack is built 
of yellow brick of the Alphonse Custodus type and is six feet 
in diameter and 126 feet high. The steam is generated at I10 
pounds pressure and supplies a 14-inch header, which supplies 
two 10-inch mains which form a loop around the engine room. 

The engine room contains two Allis-Chalmers engines, one 
Murray engine, two Chandler and Taylor engines, ammonia 
compressors, feed-water pumps, elevator pumps, vacuum 
pumps, salt water and well pumps, a fire pump, and other 
auxiliary apparatus. The steam is supplied to each engine and 
the steam-driven pumps through the 10-inch main, and at 
each. engine there is a receiver separator for catching any 
moisture in the steam. The largest engine is an 18” x 36” Allis- 
Chalmers, running at 100 revolutions per minute, which is 
belted directly from its fly-wheel to a 55 kilowatt generator of 
the Bullock type. The main shaft is extended and by meaus 
of clutches the engine drives pulleys, which in turn drive two 
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8x8 double-acting triplex elévator pumps, one 9 x Io single- 
acting well pump, one 8x9 single-acting salt water pump, 
and two 6-ton Brunswick ammonia compressors. This engine 
is used principally to drive the pumps and ammonia compres- 
sors and to carry the electric day load. 

The next largest engine is a 16” x 30” Allis-Chalmers, di- 











A Corner of the Engine Room showing 100 K. W. Lighting 
Unit and Switchboard. 

rectly connected to a 100 kilowatt Bullock generator running 
at 120 revolutions per minute. This unit is used principally for 
carrying the night electric load. The next size engine is the 
Murray Corliss, 14” x 36”, which drives a 11” x 24” Triumph 
ammonia compressor at 65 revolutions. Two 12” x 12” Chand- 
ler and Taylor engines, each directly connected to 50 kilowatt 
Westinghouse generators running at 275 revolutions per min- 
ute, complete the engine equipment. 

The pump equipment consists of one electric driven 5” x 6” 











1200 Gallon DeLaval Turbine Pump at the Marlborough-Blenheim, 
Atlantic City, N. J. 


single-acting triplex Deming pump and one 10x7x13 
Cameron duplex steam pump, both of which are used for 
boiler feed purposes. Artesian well water is used for boiler 


feed, which is heated before going into the boilers by a 


Webster open feed-water heater. Two steam driven pumps, 
one 12x7x 10 Worthington duplex and one 10x6x 10 Mc- 
Gowen duplex, together with the two 8 x 8 belt-driven double- 
acting pumps, are used for the elevator service. The elevators 
are of the Otis hydraulic type, six being of the horizontal type 
and one of the vertical type, working pressure 130 pounds. 
The pressure tank for the elevator service is 6 feet in diameter 
and 21 feet long and the surge tank is rectangular, 6’ x 12’x 6’. 
A steam-driven Deming air compressor is used for maintaining 
an air cushion in the pressure elevator tank. 

A 10x7x13 single-acting Cameron steam pump and the 
9x 10 single-acting pump connected to the main engine, are 
used for pumping the artesian well water from the wells into 
a closed pressure tank. There are two artesian wells, 850 
feet deep, which supply water for the boiler feed and for house 
service. The pressure tank into which the house service water 
is pumped is located on the engine room floor and is 6 feet 
in diameter by 20 feet long. Two salt water tanks, each 6 feet 
in diameter and Io feet long, are located alongside of the fresh 
water tank. An 814”x8"x 10” single-acting Burham pump 
is used for pumping salt water from the ocean into these salt 
water service tanks in connection with an 8” x 9” single-acting 





18 x 36 Allis-Chalmers Engine Driving Generator, Pumps and 
Ammonia Compressors. 


triplex pump driven from the belted Allis-Chalmers engine. 

There are also three vacuum pumps used for the Warren- 
Webster heating system, one 8” x 10” x12” Warren single- 
acting pump and two 8” x 12” x 12” Marsh single-acting pumps. 

For the fire pump, a De Laval turbine pump, directly-con- 
nected to a De Laval steam turbine, is used. The speed of the 
pump is 1180 revolutions and it is capable of pumping 1200 
gallons per minute against a lift of 250 feet. The pump is 
connected to the city mains through an 8-inch supply pipe 
and is connected to the hose service throughout the inside of 
the hotel and the sprinkler system on the outside, through an 
8-inch discharge pipe. 

The refrigerating plant has a total capacity of 52 tons of 
refrigeration, which is obtained from the 40-ton Triumph com- 
pressor connected to the Murray Corliss engine and the two 
6-ton Brunswick compressors which are belted from the main 
Allis-Chalmers engine. The refrigeration is used for making 
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three tons of ice per day, for cooling the ice water which flows 
throughout the building and for cooling the refrigerating 
boxes, of which there are two in the bar, one in help’s kitchen, 
seven in main kitchen, and six in cold storage room. The 
brine circulation system is used for cooling, two Deeming 
circulating pumps being used for circulating the brine. The 
brine pipes and cold storage boxes are insulated by Nonpareil 
cork, put in by John R. Livezey. 

The switchboard is located at one end of the engine room 
and contains nine panels, four being generator panels, four 
distributing panels, and one is used for automobile charging. 
The panels each contain the usual voltmeters, ammeters, knife 
switches and circuit breakers. The electric load consists of 


2100 incandescent and arc lights and 16 motors, of the C and 
C and Croker Wheeler pattern, of which two are used in 
laundry for mangles, one for washers and extractors, one for 
knife-polisher, one for coffee-grinder, one for dough mixer, 
one on ice cutter, one for boiler feed pump, one on brine pump, 
one on ice water pump, one for ice cream machine, one for 
coal conveyor and four for driving ventilators. The voltage 
used is 115 volts, all the wiring being of the interior conduit 
design. 

Mr. J. W. Frampton is chief engineer of the plant and he 
has as his assistants two mrst assistant-engineers, one second 
assistant, two oilers, two firemen, a house plumber and an 
elevator engineer. 
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Examination Questions for Steam Engineers 
Questions Should Find Out Whether an Engineer can Apply what He Knows when the Unexpected Happens. 
By A. E. 


I wonder how many engineers will read the article: “Im- 
proper Examination Questions,” written by E. S. H., page 18, 
June issue of THe Practica ENGINEER and then say: “Right! 
Hit ’em again!” This is one way of looking at the subject 
and, strange to say, that is the popular way. If it were uni- 
versally so, however, good men would not apply themselves 
to the mastery of the theory of their profession. 

It seems to me, however, that the inspector can have a 
great deal to say about his side of the. argument, which will 
depend entirely upon what his training has been. If it has 
been only technical training, it will perhaps be all book learn- 
ing supplemented by such practical thoughts .as he may have 
obtained by contact with the practical man. On the other 
hand, if he is what we ordinarily call a practical man, he will 
give problems based entirely upon his experience; if he never 
had other than saw-mill experience, he will talk saw-mill 
troubles “to beat the band”; if he is a refrigerating man, he 
will make the electric light man “hot under the collar” and 
he will try to convince the air compressor man that he does 
not understand engineering. 

Let us imagine a case in my city where Mr. Newton has 
been appointed an inspector. He is required to examine, on 
a certain day, ten experienced engineers, ranging in ability 
from the poorest to the best, or in other words, the average 
man. Naturally, in such an aggregation, he would have about 
ten different branches of the steam engineering profession 
represented and for obvious reasons he must vary his questions 
to cover the whole ground; a few on electricity, a few on re- 
frigeration, a few on compressed air, etc., and then a few 
general questions that will apply to every plant, large and 
small. 

Now, I venture to say that every man that takes that ex- 
amination will say that some one or other question was only 
a fool catch question and I will venture still further to say 
that no three men of the ten will call the same question foolish, 
and further that what one man considers a good question, 
another man considers a poor one. It all depends upon the 
view-point. For instance, a man wants to employ a boy to 


assist the bookkeeper, and the boy must be quick and good 
at figures or his training is considered poor, or perhaps a 
printer wants a boy in the office, but unless he is able to spell 
correctly, his training is considered poor, and so on. 
Recently I heard some professors discussing an examina- 


RHODES. 


tion for teachers, as prepared by the superintendent of schools. 
The general consensus of opinion was that the questions were 
too theoretical and broad, and not practical. I could not help 
but feel that one teacher summed up the situation, not only 
for the teacher but for the engineer, as well, when he said: 
“Don’t you know that I look at it like this: we cover so 
many grades and branches that the questions must necessarily 
be broad, general and theoretical. Not to see if we know of 
the particular thing asked, but as a means of determining the 
general knowledge of our profession; in other words, to find 
out what we know and to see if we can apply what we know 
to finding unknown things and to doing the unexpected things 
that happen so frequently.” 

In regard to the question of asking how to cool a hot bear- 
ing, I once saw a chunk of ice fastened on the crosshead of a 
slow moving engine, and because I saw it, would it be a cor- 
rect answer to say, fasten a piece of ice on a hot bearing? 
Would it be correct to say, turn on a stream of water? Per- 
haps it would be better to turn on a stream of water; perhaps 
either one of the above answers would result in a turn down, 
depending entirely upon the conditions and how the inspector 
thinks he would do it. ; ‘ 

I would ask what is better than a theoretical indicator card 
to show if the engineer has a knowledge of the indicator? If 
I know anything about an inspector’s duties, it is primarily to 
discover if an applicant understands the workings and care of 
a steam plant and its adjuncts under ordinary conditions and 
not simply to find out if the engineer knows how to set up an 
indicator and take cards that apply to some particular isolated 
case. 

I do not consider the problem of the 2000 horse power 
Corliss compound condensing engine such a poor question 
as does E. S. H., because it gives the applicant a chance to 
show “that he knows” by taking supposed conditions and sup- 
plying the missing information that will make the question 
work out in the supposed case, or he can simply say such and 
such information must be given or the question is incomplete. 

I would like to write more on this subject but will stop by 
suggesting that every engineer, especially the young men, 
read thoughtfully and carefully the article entitled: “Prac- 
tical or Theoretical?” written by S. J. S., on page 19, June 
issue. There is more meat and truth in the last paragraph of 
that article than is needed for inspiration for a dozen men. 
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ELEMENTARY ELECTRIC ENGINEERING 
The Characteristic Curves of a Dynamo 
By JacoB GLOGAN. 


Part I. 

A characteristic curve, as its name indicates, is one which 
shows the characteristics or working of a dynamo. Such a 
curve can be obtained by plotting corresponding values of 
amperes and volts of the dynamo at different periods of work 
or load. These readings are obtained by taking the dynamo 
to be tested and subjecting it to different loads; and at every 
change of load taking the simultaneous readings of the volt- 
meter and ammeter. If some curve paper be obtained, which 
is paper divided into small, equal parts, and the readings of 
the ammeter laid along the horizontal lines and the voltmeter 
readings along the vertical lines, it will give the curve re- 
quired. The horizontal lines of the curve paper are called 
the. abscissae, and the vertical lines the ordinates. Suppose 
the range of voltage to be from zero to 110 volts and the cur- 
rent from zero to Io amperes; we then take the curve paper 
and lay off the readings as shown in Fig. 1. Suppose the 
readings were as follows: At zero amperes, 110 volts; at 
5 amperes, 100 volts; at 10 amperes, 90 volts; at 15 amperes, 
70 volts; at 20 amperes, 30 volts; at 22 amperes, 15 volts; 
at 10 amperes, 5 volts; and at zero amperes, zero volts; then 
the curve would look as shown. 

A curve when laid out according to the readings sometimes 
has a very irregular shape. When this occurs, the average of 
the readings is taken, which will give a smooth curve. A 
number of important facts about a dynamo may be brought 
out by means of its characteristics. These characteristics may 
be figured out by mathematics but it is more satisfactory to 
get the results from a practical test of the machine. As a 
rule these curves explain at a glance the action of the dynamo 
in nearly the same way as the indicator diagram shows about 
the steam engine. 

One of the facts that an engineer wishes to know is: At 
what load does the machine work most favorably? As the 
rating of the dynamo is known, the horse power curve can 
be inserted on the characteristic curve. This is done as fol- 
lows: As there are 746 watts in one horse power, any 
product of volts and amperes giving 746 will equal one horse 
power, such as, for instance, Io amperes and 74.6 volts. With 
this in mind, take the 10 ampere division on Fig. 1 and follow 
on that line until the line 74.6 volts is reached, when a mark 
should be made; then going to the 20 ampere line and follow- 
ing along until the line equivalent to 37.3 volts is reached, 
make another mark and so on until a series of marks has 
been obtained. Joining these points together, as shown by 
dotted line, it will be found that it will give a curved line, 
called the one horse power curve. Ifa machine of say 10 horse 
power is being handled, about ten such lines between one and 
ten horse power can be drawn. The object of these horse 
power curves can be seen to be of great advantage when the 
efficiency characteristic of the dynamo is drawn, because at a 
glance it can be seen whether the dynamo is operating at a 
high or low efficiency at full or any other load. 

There are three characteristic curves of a shunt dynamo to 
be considered: the external, in which the voltage generatea 
at the terminals of the machine are plotted with the amperes 
in the external circuit; the internal characteristic, in which 


the volts generated are plotted with amperes in the shunt 
field; and the total characteristic, in which the total volts 
generated are plotted against the total current in the machine, 


‘the total voltage being obtained by adding the voltage at the 


brushes and the drop of potential in the armature, which is 
equal to the current passing through the armature times the 
resistance of the armature. The total current is obtained by 
adding the current passing through the shunt fields to the 
current in the external circuit. 

The internal characteristic rises steeply at first and then 
bends over as the saturation of the magnets begins. The 
external characteristic curve is practically a loop. It begins at 
the. maximum and extends horizontally, then it begins to 
slope, when suddenly it tends to double back and approach 
its origin. 

When the dynamo is started, the outside circuit being open, 
there is no current flowing through the armature. As soon 


U 
Amperes 





as the machine builds up, the armature is only generating cur- 
rent for the field coils, which is very small because the re- 
sistance of the field coils is very large. This small current 
only produces a little drop in the armature, so that the volts 
generated at the brushes are nearly equal to the total generated 
by the armature. Hence the current in the field is as great as 
it can ever become, which makes the field magnetism and also 
the volts generated, the maximum of the machine. Suppose 
a number of lamps were connected in parallel on the leads of 
the machine, the current flows at once and as a result there 
is a drop in the armature; therefore, there is a little less volt- 
age at the brushes to excite the field coils, which means a 
slight drop in the volts generated. If more lamps are con- 
nected in parallel, the voltage at the terminal will for an in- 
stant furnish them with as much current as those already on 
are receiving, but by Ohm’s law, the greater current. means 
increased drop in the armature and consequently a drop in 
volts generated will follow. With less voltage at the ter- 
minals, the total current will diminish a little; consequently, 
lowering the resistance of the circuit by the addition of more 
lamps in parallel, lowers the available voltage; for the simple 
reason that it increases the drop in the armature. As this 
action goes on, the volts and current drop back simultaneously, 
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therefore causing the characteristic curve to make the loop 
and come back to the origin. 


Both the saturation curves and the external. and armature 
characteristic will be described in detail in later articles. 





ELECTRICITY ON STEAM RAILROADS 


The Advent of the Power House for Railroad Practice at last Officially Recognized 


At the recent meeting of the American Railway Master 
Mechanics’ Association, held at Atlantic City, the committee 
on Electricity on Steam Railroads presented some interesting 
data about the use of electricity, gasoline and gasoline electric 
motor cars on railroad lines. 

The instructions to the committee were to consider and pre- 
sent to the association the relative advantages of the different 
systems of electric traction now in use as applied to interurban 
and suburban lines; also, as far as possible, the relative cost of 
operating such lines by electricity and steam. The committee 
was also instructed to include in its investigations the different 
systems of gasoline, gasoline-electric and steam motor cars. 
The report states that this is almost the first recognition by 
the Association of other motive power than the steam loco- 
motive. Main line operation was not considered, branch lines, 
suburban and interurban lines which are feeders to main lines 
alone being discussed. The committee also understood that 
the question relates mainly to passenger traffic, as electric 
traction of freight is carried on to a limited extent only at the 
present time. Mail, baggage and express are being handled, 
but these are generally considered in connection with or a 
part of the passenger traffic. 

The class of service considered breaks away from the steam 
railroad ideas of trains of cars drawn by locomotives, and takes 
up the individual car or cars, each provided with means of 
propulsion taking power from some central source. The main 
business of railroads is to sell transportation, and the only 
object in considering electric traction is to ascertain whether 
the cost of carrying passengers can be decreased or the amount 
of travel be so increased as to provide additional revenue to 
the road offering it. 

In the year 1890, the census report gave for the United 
States the following mileages of street and suburban railways: 


ER reer Corr errr rr TT 1,261.97 miles. 
Ee re 5,061.44 miles. 
DE cESbubwch theses cbhens cena 488.31 miles. 
DE Stl e sends endaebeecck beaehes 711.30 miles. 

EE Sea GRevincw deb dcnee eee 8,123.02 miles. 

In 1902 the mileage was: 

PONS cess 21,907.59 per cent., increase 1636. 
eee 259.10 per cent., decrease 95.4 
ee bokdesnns 240.69 per cent., decrease 50.7 
eee 169.61 per cent., decrease 76.2 

er 22,576.99 per cent., increase 177.9 


Statistics are quoted to show that while since 1890 electric 
traction mileage has increased enormously, yet the greater pro- 
portion of the increase was at the expense of the other meth- 
ods of traction. During this period there was some ephemeral 
experiments in the use of batteries and of stored compressed 
air for power purposes on cars, but none of these survive. The 
above figures also show the backward development in street 


service of the steam-driven car or “dummy,” despite the vast 
advance in steam railroading proper during these years, and 
this in itself, is almost a complete argument against the steam 
car or other types of self-propelled car, except for special 
situations. 

In early electric street railway traction several attenipts were 
made to utilize an electric locomotive, but these were gen- 
erally abandoned, although it is customary now on some roads 
to have trail cars attached to leading motor cars. The latest 
and most advanced practice is to have all cars equipped with 
motors controlled from the leading car. The development in 
electric cars has been marked not only by their increase in 
size and carrying capacity, but also in the size of motors em- 
ployed. The earlier cars had 15 or 20 horse power equipment, 
but it was soon found that these were inadequate to properly 
accelerate loaded cars and now many heavy suburban cars are 
equipped with four 75 horse power motors each, and in some 
cars the motor equipment totals 400 horse power. There is 
thus available for comparison the steam railroad train, con- 
sisting of a locomotive with as many cars as the service de- 
mands, running at infrequent intervals and covering perhaps 
200 miles per day, as against the same road operated with in- 
dividual electric cars, obtaining power from a general source, 
running at frequent intervals and fairly equivalent mileage. 

The report then describes the advantages of each type of 
service for each individual traffic problem, but the combination 
system of electric and steam is not favored except where there 
is through traffic involved. Few situations, however, will 
figure out profitably with the combination service, and if elec- 
trification is warranted for passenger traffic, a complete change 
will be desirable. 

By far the greater portion of present car equipments are 
for the use of direct current, but of late alternating current 
has entered the field and there are some very interesting 
single-phase operations, the motors employed being capable 
of running on either direct or alternating current, and by hav- 
ing suitable transformers on the cars, high line voltage may 
be carried, thus reducing the cost of distribution. Long-dis- 
tance distribution is best accomplished by alternating current 
of high voltage, and if direct-current motor equipments are 
used, the current is transformed at sub-stations at suitable 
intervals and generally not over ten miles apart. These sta- 
tions are equipped with transformers for stepping down the 
voltage, and with rotary converters for changing the current 
to direct at suitable voltage for the line. Sub-stations on 
lines employing single-phase machinery have only the trans- 
formers, no rotaries being required, and this also reduces the 
cost of attendance. 

The single-phase operation is economical on account of 
high voltage used on the line, and cheapens very much the 
cost of distribution from the sub-stations, there being no 
transformation between the power station and sub-stations. The 
car equipments, however, are more expensive than direct-cur- 











—_ ops oe ae 0 OUuLaklU!hlUu CU aa Clk 














August, 1906. 





THE PRACTICAL ENGINEER. 13 





rent apparatus, so that, assuming both to be of equal efficiency, 
the number of equipments and apparatus required must be 
considered, and their extra cost weighed as against the low 
cost of direct-current machinery and more expensive distribu- 
tion to the line. 

The present New Yorw Central-New Haven Railroad situa- 
tion is an interesting example of the application of these two 
systems of electric traction, and the ultimate working out of 
these two great problems will add greatly to the shaping and 
development of the future of electric traction. 

The relative costs of operation with electricity and steam are 
difficult to state, as there is very little accurate information of 
value. The results obtained by attempting to draw comparisons 
from hypothetical roads would depend entirely upon the as- 
sumptions which were made. For instance, a set of conditions 
could be assumed which would show a much lower cost of 
operation by electricity than by steam; another set could be 
assumed which would show practically equal cost, and a third 
set which would show that steam operation would be the most 
8 
economical. In view of the fact that the assumptions would 
govern the results, it is believed that information of this nature 
would not be of value to the association and might lead to 
erroneous assumptions and misunderstanding. A number of 
electrifications are under way at the present time, employing 
various systems of distribution, and a considerable amount of 
data will no doubt be available in the near future. 

Some time prior to the development of electric interurban 
railways, the steam motor car or dummy, in many cases haul- 
ing a trailer, was used to a moderate extent, but at the present 
time few of these remain. In response to a demand from 
railroad managers for a motor car to operate on branch lines 
and special situations, there has been recently a development of 
motor cars employing gasoline in an internal combustion en- 
gine, this engine either directly driving the car or driving a 
dynamo to generate current to be used for driving motors in 
the trucks. Some builders interpose batteries between gen- 
erator and motors to store the energy when it is not all needed 
for propulsion, and to assist in starting on grades when the 
generator capacity may be insufficient. There is very great 
flexibility and convenience in this combination, but it is attained 
at very considerable expense and complication, and requires 
unusually skilled attendance not commonly available in railroad 
service. 

The examples of the gasoline engine, electric generator, bat- 
tery and motor types are the cars of the St. Joseph Valley 
Traction Company’s line, built by F. M. Hicks, and the Strang 
car that lately made a successful run from New York to 
Kansas City. The gasoline engine on these types is set to run 
at a constant speed, and this characteristic is essential for the 
best economy of the internal combustion engine. The size of 
the engine used may be proportioned to the average power 
required for normal operation, and the speed variation and 
excess of power above normal requirements may be supplied 
by the battery equipment, which also comes into play for light- 
ing and short movements and would also be available to bring 
the car in in case of a breakdown of the engine or generator. 

The gasoline-electric type not employing batteries is illus- 
trated by the D. & H. car, recently built by the General Elec- 
tric Company. The generator on this type of car has to be 
equal to the maximum requirements, and in order to vary 





the current for the conditions to be met, the field excitation is 
handled by a separate exciter, chain-driven from the main gen- 
erator. The controller is semi-automatic and can be set for 
any predetermined maximum acceleration, and the speed of 
the car is governed by varying the field strength of the gen- 
erator. The speed of the engine remains constant after accel- 
eration. This application is very ingenious and effective, and 
the car has been put into regular service between Schenectady 
and Saratoga. 

The Union Pacific motor car, representing the direct me- 
chanical drive application of gasoline power, is driven by a 
six-cylinder reversible gasoline engine, with crank shaft at 
right angles to the length of the car; a sprocket mounted on 
the same, driving a special chain, transmits the power direct 
to the driving axle through a second sprocket attached to the 
axle. The chain easily shows a transmission of power with 
an efficiency of 97 per cent., which clearly demonstrates that 
this method of transmission is very close to the maximum effi- 
ciency possible. For the initial start of the car, or putting it 
in motion, a reducing gear is used and, until the car attains 
a speed of six or seven miles an hour, the economy of this 
transmission is somewhat reduced; but, as the use of gears is 
only temporary and lasts only a few seconds, it can almost 
be left out of consideration. 

Interest in the steam car is also being revived, as for ex- 
ample, the Ganz cars imported from Budapest by the Florida 
East Coast Railways; also the Erie Railroad and the Cana- 
dian Pacific are experimenting with a steam car equipped 
with a Scotch marine type of boiler, using a superheater and 
oil fuel. It is believed that some one may undertake to make 
a so-called flash boiler that will be applicable to this service. 

It is recognized that the so-called motor car, one carrying 
its own motive power plant, whether gasoline, gasoline-electric 
or steam, occupies a distinct field of usefulness especially on 
branch lines now existing, where travel is light, and on new 
extensions into unsettled territory. These situations are the 
distinct field of the motor car, which can be operated for less 
per car-mile than by regular steam train or electric methods 
until the volume of business will warrant the regular trans- 
portation methods. 

The cost per miles for local train service, such as would be 
encountered on one of the ordinary branch lines west of the 
Missouri River, the equipment consisting of two cars and a 
locomotive, would be about 24 cents, including repairs, fuel, 
oil, labor, cleaning, etc., this for passenger as well as baggage, 
mail and express service. Electric service equipment, con- 
sisting of one car and trailer, figuring that the density of traffic 
is sufficiently regular to support same seven days in a week, is 
estimated at about 18 cents a mile. 

The gasoline service (mechanical drive only considered), 
consisting of one car and trailer, with baggage, mail and ex- 
press service, would cost 15 cents per mile. The latter, of 
course, would be independent of whether service was six days 
or seven days per week, the cost simply depending upon the 
service rendered. 


Railroads, therefore, lave a choice of the various systems 
proposed, and a study of the conditions to be met and facilities 
afforded, both in the way of care and maintenance, as well as 
the train service proposed, will give the elements by which each 
situation will have to be studied. 
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BURNING LOW-GRADE FUEL 


Firing with Coal Containing a Large Percentage of Incombustible Matter 


In a recent issue of the Electrical World, Mr. James F. 
Hobart, M. E., gives an interesting account of the method of 
burning low-grade fuel which contains a large percentage of 
ash, slate and other incombustible matter. The use of the 
small sizes of anthracite and even coal-yard screenings is be- 
coming more and more prevalent and unless burned properly, 
their decreased cost will be more than eaten up by the excess 
of fuel required. In burning cheap grade fuels, more than 
ordinary care and constant attention are required, not only for 
the sake of economy, but for the proper steam producing quali- 
ties of the boiler. We therefore reprint Mr. Hobart’s article 
in full: 

“When called upon to make steam with an inferior or low 
grade of coal, it will stand the engineer in good need to see 
what are the possibilities in the direction he must go, and then 
plan to go as far as possible with the fuel in question. 

“Combustion is the term used to designate the chemical com- 
bination of two or more heat producing substances, and the 
kind of combustion that is to be studied by the engineer is the 
combination of the carbon and hydrogen contained in the fuel 
with the oxygen of the air which is drawn through the fuel 
by the chimney or blower draft. Taking this view of the 
matter, the engineer has to deal directly with only the three 
elements, oxygen, hydrogen and carbon, and indirectly with 
whatever incombustible matter may be contained in the fuel 
and in the air. Roughly speaking, these will be nitrogen in the 
air, and ash, slate, and other mineral substances contained in 
the coal; in fact, about anything which goes to make the fuel 
“low-grade.” There is also a percentage of oxygen to be 
reckoned with as one of the elements contained in some kinds 
of coal. 

“Tt should be understood by the engineer that carbon and 
oxygen, or hydrogen and oxygen cannot unite to produce com- 
bustion until they have first been heated to what is known as 
the igniting temperature. For this reason it is necessary to 
heat the coal with a wood fire to a degree of temperature 
where the attraction between the two elements is sufficient to 
permit them to unite or combine. The igniting temperature 
is fixed, and is below the temperature of the fire as ordinarily 
maintained in boiler furnaces; hence, once the temperature has 
been raised to or above the igniting point, combustion will con- 
tinue as long as oxygen and carbon or hydrogen are supplied, 
and the temperature will be kept above the igniting point by 
the combustion itself. 

“The temperature of the fire is fixed by the total heat of 
combustion, and by the products of combustion, and it may be 
added, by the ash and other impurities contained in the fuel 
which are directly accounted for in the temperature of the fire 
and by the excess amount of air which it is necessary to pass 
through the fire in order to complete combustion of the fuel. 
When coal is being consumed, it is acted upon by the oxygen, 
only upon the surface of the pieces or lumps; therefore the 
burning process must be necessarily very slow, and as the 
oxygen supply can only be obtained from the air during the 
act of its passing through the bed of coal upon the grate, it is 


evident that a considerable amount of air must pass through 
the grate which does not get a chance to give up its oxygen 
to the coal. This means that a-considerable body of air— 
usually twice the volume necessary for complete combustion— 
must be drawn through the incandescent fuel and heated to 
its temperature, resulting in a considerable loss of heat and a 
corresponding lower temperature of the fire. 

“The engineer must not confuse the total heat of combus- 
tion with the temperature of the fire, or the ignition tempera- 
ture. The latter is the degree of heat necessary to start the 
union between oxygen and hydrogen or carbon. The degree 
of heat required is quite low, somewhere below red heat of 
a piece of iron; and in the case of two gases, the size of the 
ignition flame may be quite small, as it is only necessary to 
fire very small portions of the gases, the heat of the burning 
portions being more than sufficient to ignite adjacent particles 
of gas, thereby keeping up the process of combustion, and 
rendering it ‘self-supporting’ so to speak. 

“But in case of coal in large lumps, it is necessary, in order 
to cause ignition, to heat the coal sufficiently to vaporize the 
gases contained in the fuel, thus requiring more heat to begin 
with, and some time—more time the bigger the lumps of coal. 
Here is a very strong argument in favor of using fine coal, 
particularly in the lower grades, in order that the necessary 
oxygen may more quickly come into contact with the carbon 
and hydrogen of the coal. But in decreasing the size of the 
fuel lumps, another difficulty is encountered—the small pieces 
of fuel have correspondingly small air spaces between them, 
making it very hard to get the necessary air supply through the 
bed of fuel upon the grate. This means a strong draft, or 
a forced blast. 

“The heat of combustion depends upon the amounts of 
hydrogen and carbon contained in each pound of the fuel. It 
has been found by experiment that a pound of carbon, by com- 
plete combustion, will give up 14,500 heat units (B.t.u) and 
one pound of hydrogen gas will yield 62,032 B.t.u. Thus to 
determine the total heat of combustion of any fuel, it is only 
necessary to multiply 14,500 and 62,032 by the percentages of 
carbon and hydrogen respectively, and the sum of the products 
will be the total heat of combustion of that particular coal. 
When the fuel contains oxygen, a correction must be made for 
that substance by taking from the percentage of hydrogen the 
percentage of oxygen divided by 8, and multiplying 62,032 by 
the corrected percentage of hydrogen thus obtained. 

“The temperature of the fire depends upon the total heat of 
combustion, and the products of combustion. If there were 
none of the latter, then the temperature of the fire would be 
the same as the total heat of combustion, viz.: 4,500 for carbon, 
and 62,032 degrees for hydrogen; but as each pound of carbon 
gives off about 3.67 pounds of carbonic acid and 8.94 pounds of 
nitrogen (from the air used to supply the necessary oxygen) 
the specific heats of these substances must be taken into ac- 
count and the temperature of the fire is reduced accordingly. 
In the above case, it is found that the products of combustion 
require 2.976 British thermal units, for each degree of tem- 
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perature these products are raised above the temperature of 
the fuel and air. As there are available only 14,500 British 
thermal units to each pound of coal, to begin with, it is evi- 
dent that the temperature of the fire can never exceed 14,500 — 
2.976 = 4,872 degrees. 

“It is further evident that if the percentage of products of 
combustion could be increased in any way, or that the percen- 
tage of ash or of incombustible matter should be increased 
largely, that the temperature of the fire could be reduced so 
low that ignition would only take place poorly, or not at all, 
thereby bringing to hand the troubles met with in trying to 
burn low-grade coal. It will be noted that the temperature of 
the fire possible in the case noted above is 4,872 degrees. It 
is not stated that this temperature actually exists in the fire 
during combustion. The above temperature can never be ob- 
tained practically, but a certain temperature cannot be exceeded 
with the fuel in hand, no matter how much the fire may be 
forced. It shows that no matter how much coal may be burned 
on each square foot of grate, a certain temperature cannot be 
exceeded, although a great deal of heat may be liberated in a 
given time by burning more coal during that time. 

“Indeed, instead of obtaining a high temperature, the fire 
may be smothered to so low a temperature that it will barely 
ignite the coal; and, if the rate of combustion be still further 
cut down by closing the draft, the fire will go out entirely. It 
is found by a study of the conditions named above, that to 
burn low-grade coal, the fuel should be reduced in size to 
pieces easily and quickly heated to the ignition point, in order 
that the gases may be readily separated from the incombustible 
matter. From the necessity of using fine coal, the draft or 
blast must be increased to a considerable extent in order to 
burn a considerable quantity of coal to each square foot of 
grate surface, thereby keeping the temperature of the fire as 
great as possible. 

“Theoretically, the fire should be as thin as possible, in order 
that the air supply may pass through the burning coal with as 
little resistance as possible. If it were possible to produce an 
ideal consumption of coal, there would be a coating of fine coal 
spread evenly over the grates, just three grains deep. The 
lower layer of fine particles would be giving up the last of their 
carbon in gaseous form, the next layer would be in full process 
of distillation, giving up gases freely, and yielding heat’ units 
freely. The upper layer of fuel particles would be in process 
of becoming heated to the igniting point, the more. volatile 
hydrogen products would be passing off and uniting with the 
atmospheric oxygen, and becoming ready to’ take the place of 
the middle layer of fuel particles when another top layer shall 
have been uniformly and instantly distributed over the theor- 
etical grate of which there was no area taken up by necessary 
grate bars. 

“Under such conditions, inferior coal can be burned as long 
as it contains enough carbon and oxygen to keep up the fire 
heat of six hundred or seven hundred degrees necessary for 
ignition. But a fire which could barely do more than keep 
itself alive is of little use for steam making, and the engineer 
must seek for means of getting as hot a fire as possible, in 
order that a large amount of heat may be available for water 
evaporation. To do this, an ideal grate which occupies no 
space would be required, and the lumps of coal reduced to 
mere points of no appreciable size whatever, in order that they 
may be heated, give up their gases, and be consumed instantly ; 


and the three layers of coal particles must be continually and 
instantly superimposed upon each other i norder that the instant 
combustion of the layers may be steadily maintained. 

“Owing to the mechanical conditions involved in the above- 
noted conditions, there is at present but one way in which the 
work can be perfectly done, and that is, to pulverize the coal 
as fine as possible, and blow it into a combustion chamber 
with a blast of air heated as hot as possible. By this method, 
only the theoretical quantity of air need be driven in with the 
fuel, the grate takes up no space, the coal burns instantly, and 
the three-particle layer business is assured in all its theoretical 
completeness. 

“But this is very cold comfort for the engineer who has an 
ordinary—and sometimes it is very ordinary—grate which can- 
not well be changed, and in comes a cargo of coal wihch al- 
most needs to be drenched with kerosene oil in order to make 
it burn hot enough to ignite. In such a case, there is no time 
to make many changes, the boilers must be kept going, and it 
is up to the engineer to find a way. In order to burn an in- 
ferior coal, a forced draft is necessary, and a blower is prefer- 
able for the reason that the heat necessary for handling the 
steam. injected with the coal by a steam jet, does not have to 
be taken care of when a blower is used. 

“To obviate the grate difficulty, a heavy air pressure should 
be used—at least one and five-eighths inch, or one and three- 
quarters inch water pressure; then the fine coal will not fall 
through the openings in the grate, for it can’t. The pressure of 
the air is so considerable, that the fine coal will not be able 
to fall through the grate bar openings, and the diffusion of the 
air-blast under the coal, on top of the grates will be so 
great that the coal will burn almost as if suspended in the 
air the same as when blown into the combustion chamber by the 
method first mentioned. 

“The worst of this method of firing is the extreme care and 
skill needed in firing. The coal must be distributed ‘one grain 
thick’ all over the grate surface, and to do this, and to spread 
only a very small quantity of coal at a single firing, requires 
a good deal of hard work as well as skill and patience. But it 
must be approached if good results are to be obtained with 
coal half slate or other non-combustible matter. It will be 
necessary to put in a grinder and reduce the entire quantity of 
coal to as fine a powder as possible, so as to approximate the 
conditions of the blowing-in method. 

“The firing must be frequent and in very small amounts each 
time, as noted before; so that when the engineer has arranged 
a blower to deliver air beneath the grates, and a grinder to pul- 
verize the coal, then he might as well remove the grate bars 
altogether and use the blowing-in method of firing the pul- 
verized coal. 

“In many cases, the above, even, cannot be done when low- 
grade coal must be burned. In such instances, it is the duty of 
the engineer to approximate the ideal conditions as closely as 
possible. The blower must be provided in any event, if low- 
grade coal must be burned, and the blower should be arranged 
to deliver under the grate-bars. This method works very well 
in some instances but it is not desirable where very fine low- 
grade coal must be burned on a grate perhaps far too coarse 
for that kind of fuel. The blast must-be delivered beneath the 
grates; then it is not necessary to cut off the air when the 
furnace doors are opened for firing or for cleaning fires. 

“In starting a fire with fine coal, a heavy blast, and a coarse 
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grate, it will be necessary to put on a thicker layer of coal 
than will be needed at any subsequent firing, and great care 
must be taken that no holes open in the layers of coal. When- 
ever such an opening develops, the fact will at once be known 
by the appearance of ‘forge-flames’ which stream up much like 
the flames on a smith’s forge when the fire is being forced, 
hence the name of the flames in question. When holes begin to 
develop, as heralded by the ‘forge-flames,’ take care to fill the 
openings promptly and thoroughly. Any quantity of air per- 
mitted to blow through openings in the coal layers can only 
result in a waste of coal by requiring a larger amount of heat 
to warm the surplus air which is blown through the grate 
without imparting its oxygen to aid in combustion. 

“In order that the engineer may more fully comprehend the 
necessity for close firing with low-grade coal, he should go 
more fully into the matter of the temperature of the fire, total 
heat of combustion, and the quantity of air required for burn- 
ing various qualities of coal. 

“The complete combustion of one pound of carbon forms a 
gaseous compound weighing 3.66 pounds and commonly called 
carbonic acid, but its chemical name is carbon dioxide. When 
sufficient air is not supplied to provide the necessary oxygen, 
another compound is formed, weighing 2.33 pounds, and called 
carbon oxide, or more exactly speaking, it is carbon monoxide 
and contains one pound of carbon united by incomplete com- 
bustion with 1.33 pounds of oxygen. It is a remarkable fact 
that the 2.33 pounds of carbon monoxide may afterward be 
combined with another 1.33 pounds of oxygen, forming the 
3.66 pounds of carbonic dioxide, and completing the combus- 
tion the same as if the entire quantity of oxygen had been 
supplied at once. 

“Hydrogen forms only one compound with oxygen during 
combustion. Water is the result of the combination of oxygen 
and hydrogen, and eight pounds of oxygen are required to 
consume one pound of hydrogen, forming nine pounds of 
water. In any fuel ordinarily used for steam making, it may 
be assumed that the combustible portion is composed entirely 
of carbon and hydrogen. A small portion of sulphur sometimes 
is present, but it may be neglected in the calculations. Oxygen, 
however, must be noted in the calculations when it is present, 
and account taken of its effect upon the combustion. 

“In the air which passes through the grates the percentage of 
oxygen is 23.195, and that of nitrogen, 76.815. In calculations, 
it is exact enough to consider the percentages of oxygen as 
23, and nitrogen 77. The nitrogen has no effect whatever upon 
the process of combustion, and its only act is to absorb and 
waste the amount of heat required to raise it to the temperature 
of the fire.” 

The text-books tell that it requires 34.8 pounds of air to en- 
sure complete combustion of hydrogen, and 11.6 pounds of air 
in order that its oxygen may consume one pound of carbon. 
The manner in which combustion takes place, or the happen- 
ings during the process of combination of the two gases, called 
combustion, is shown in detail in the following formulas, -in 
all of which the following letters have the same meaning as 


given below 


Lbs. per Lbs. per 
Pound Pound 
Spec. Heat. Carbon. Hydrogen. 
W = Weight of Air..... 12375 11.6 34.8 


ok eer .2175 2.66 8.00 
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CO = Carbon monoxide . .2479 
CO, = Carbon dioxide .... .2170 
C = Carbon. 
H = Hydrogen ........ 3-4090 
ee errr .2438 


S = Steam, superheated. .4805 

h = heat of combustion; B. T. U. = British Thermal Units ; 
from 62° = 1,116.6; from 212° = 966.1. 

In the process of consuming one pound of carbon, there 
are added 11.61 pounds of air, making a total weight of 12.61 
pounds put in the furnace. During the process the air de- 
composes into 2.67 pounds of oxygen and 8.94 pounds of 
nitrogen, which together with the one pound of carbon, still 
totals 12.61 pounds. Upon completion of the process, the 
products of combustion will be as follows: 3.67 pounds of 
carbon dioxide, and the 8.94 pounds of nitrogen which re- 
mained inert during the combustion of the carbon. The 
weights again total 12.61 as before. 

The chemists put this whole matter in the form of an equa- 
tion, so that it may be seen at a glance and comprehended 
much quicker than if spread out over a half page of paper. 
The statement is something as follows: 


Fuel. Combustion. Products. 

1 Ibs. C 1 Ib. C 3.67 Ibs. CO, 
11.61 lbs. Air 2.67 lbs. O 8.94 Ibs. N. 
8.94 lbs. N 

12.61 12.61 12.61 


If the engineer will secure from the proper government 
officer or from the mine owner from which his coal supply is 
purchased, an analysis of the particular coal used, he will 
find there the percentages of O, C and H contained in that 
particular coal, and from the data thus secured the engineer 
can determine the amount of air required for complete com- 
bustion of the fuel in question. To this it is found in prac- 
tice should be added an equal amount to provide the air that 
escapes giving up its oxygen. He can therefore take measures 
to admit the necessary air for complete combustion of the 
fuel under test and observation. 
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Tangential Pressure on Crank Pin. 
By Cuas. J. Mason. 

The question was asked the other day: “How can the tan- 
gential pressure on a crank pin be calculated?” and as a dis- 
cussion of this subject may be of interest to the readers of 
Tue PracticaAL ENGINEER, I will present a method in as 
simple language as possible, so that any reader who desires 
may employ it himself, without going deeply into the theory 
of the resolution of forces. We will simply use a diagram, the 
construction of which will be explained, and from which results 
may be obtained. While the derivation of a formula, and the 
underlying principles of the construction of a figure are in- 
teresting bits of knowledge to possess, yet it is not absolutely 
necessary that such be known in order to employ any given 
formula or figure. So it is with this one. 

Let us suppose that we have an engine upon whose piston 
there is a uniform total pressure or force of 1000 pounds; 
further, that it is desired to learn what the tangential and radial 
pressures on the crank pin are, when the crank is at an angle 
of 60° with the horizontal centre line. We will say that our 
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engine is a horizontal, and that the crank turns in the direc- 
tion of the arrow as shown in the accompanying figure. Let 
us also assume that a distance of 1 inch on the diagram rep- 
resents a force of 1000 pounds. 

First, as to the construction of the figure. As 1 inch is 
to be equivalent to 1000 pounds, as a matter of convenience, let 
us choose that figure as the length of the crank in our sketch. 
Draw the horizontal centre line AB, and at right angles to it, 
draw the vertical centre line CD. With the intersecting point 
E as a centre, and a radius of I inch, describe the circle as 
shown. Lay off the line EF, as representing the crank at 60°, 
from line AE. The point F may be located by dividing the 
quadrant into three equal parts, F being one-third the distance 
from where the vertical centre line intersects the circle, and 
two-thirds the distance from where the horizontal centre line 
intersects the circle. 


Z 


B 
Crank End 











I’on the diagram = 100016 


Tangential effort = % x lopo = 875 Ib. 


Radial force « Ym x loca |= Soo le 
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Tangential Pressure on Crank Pin 


From the point F, draw the line FG, one inch in length, 
and parellel to the centre line AB. This line represents—to 
scale—the force of 1000 Ibs. acting, in a direction parallel to 
the horizontal centre line AB, against or upon the crank pin 
of our imaginary crank. Now, by constructing a parallelogram 
of forces, we can discover what we set out to find. ‘Produce 
the line EF to the point H. The point H is at such a distance 
from F, that a line drawn from G to H will be at right angles 
to the line EH. Draw IF parallel to GH, and of the same 
length. Draw GI parallel to HF and also of the same length. 

Next, as to the calculations. The line IF represents the 
tangential force, and it measures 7% of an inch, so that upon 
the adopted scale, % of 1000 Ibs. = 875 lbs. The line HF 
represents the force in a radial direction, as shown by the 
arrow, and it measures 14 inch; so that 14 of 1000 lbs. = 500 
lbs. The diagram should be easily understood in connection 
with the foregoing explanation, and a little study will bring 
it out. Why the parallelogram of forces reveals what it does 
is another story, and is only indirectly related to our present 
subject. 

When a scale is made choice of, so that the stated force as 


represented by a line, is the same as the length of the crank 
in the diagram, by dropping (see figure) a vertical line, as 
from F to J, the tangential force may be found for any crank 
position. In other words, FJ is the same length as IF, and 
will be the same in length for any position ‘of the crank EF, 
so long as EF and GF are equal in length. 

In the foregoing neither weight of parts nor position has 
been considered. 
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Figures About Niagara Power. 

In the recent issue of the Outlook, Mr. H. W. Buck, an 
electrical engineer stationed at Niagara, gives some interesting 
data about the power lost at Niagara. “The total available 
power of the Falls,” he says, ‘would represent about 3,500,000 
horse power. To generate one horse power continuously for a 
year by a steam engine requires about 13 tons of coal. To 
generate continuously 3,500,000 horse power by steam would 
require about 50,000,000 tons of coal per year. 

“To generate electric power by steam with the most modern 
steam plant costs not less than $50 -a horse power-a year, 
allowing for fixed charges and operating expenses. _ Niagara 
power can be generated and sold in large quantities for $15 a 
horse power a year, or for $35 a horse power a year less than 
is possible from the use of coal and the steam engine. From 
this it will be seen that if all the hydraulic energy of the Falls 
were utilized for power purposes there would result to the 
country an annual saving of $35 a horse power for 3,500,000 
horse power, or $122,500,000, and in addition there would be 
an annual saving of 50,000,000 tons coal consumption.” 

These figures, Mr. Buck says, illustrate what it costs the 
people of this country to maintain Niagara Falls as a spectacle. 
They represent the saving to those who would consume the 
power and not the profit to those who might own power de- 
velopments. The waste involved in prohibiting the develop- 
ment of Niagara power might be likened to a great con- 
flagration in which 50,000,000 tons of coal were annually 
consumed. Such a conflagration might be one of the most 
magnificent sights in the world, and people might come from 
all parts of the world to view it, but the human race would be 
justified in using every effort to stop the waste by putting out 
the fire. “Moreover,” he says, “it does not follow that even 
a very extensive use of the power will mar the beauty of the 
Falls.” 
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Cleaning Producer Gas. 

If producer gas is to be used in gas engines, it is neces- 
sary to remove the foreign matter in it or trouble will arise 
in the engine. There are five methods used for cleaning the 
gas, as follows: 1. Deflectors, which depend upon the fact 
that the sudden deflection of the gas carrying foreign matter 
in suspension, which will result in the precipitation of a part 
of the foreign matter. 2. Liquid scrubbers, which remove the 
foreign matter by bringing the gas into contact with a spray, 
film or body of water. 3. Coolers, which lower the tempera- 
ture of the gas and thereby precipitate the foreign matter, 
which can be condensed. 4. Filters, which absorb the impuri- 
ties in the gas. 5. Rotating scrubbers, which either mix the 
gas and some liquid, usually water, or which make use of the 
centrifugal force for removing the impurities. 
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Difficulties of Governing Water Wheels. 

The principal difficulty in hydraulic governing is that due to 
hydraulic inertia. Water moves sluggishly through long and 
level pipes and its velocity does not change promptly enough 
for good governing, unless the water ways are especially de- 
signed. If a water wheel is at the end of a long penstock, 
it takes a certain definite time to get that water column under 
way or <hecked in response to the movement of the gates. 
The longer this time constant of the water column, the more 
difficult it is to get accurate governing, no matter how good 
the goverr.ing mechanism may be. With a variable load, by 
the time ithe water is adjusted to meet the new conditions, the 
load conditions may again change and the governor will be 
trying to adjust the speed at the new load, while the water 
acting effectively will be of an amount and velocity sufficient 
for the old load. 

In order to get accurate governing, it is therefore neces- 
sary to keep the time constant of the waterways as small as 
possible; and to accomplish it, the regulating gate should be 
as near the wheel as possible and the penstock should short 
and as nearly vertical as possible. The most favorable condi- 
tion is attained when the wheel is practically located in an open 
flume. Where long head pipes must be used, governing will 
always be difficult, but the use of an open vertical standpipe 
connected with the penstock close to the wheel will aid con- 
siderably. The contents of the standpipe serve as a pressure 
column if the gate is suddenly opened and as a relief valve 
if the gate suddenly closes. With high heads, such a method 
is impractical, due to the height of the standpipe, and some 
other form of relief valve must be used. Impulse wheels with 
deflecting nozzles are, therefore, used extensively’ with high 
heads on account of the ease with which they can be governed. 
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Several years ago, it was the 
custom to install duplicate sys- 
tems of piping, especially in large plants where a shut-down 
due to any cause would be a serious matter. The increased 
cost of installation, the greater loss due to increased radiating 
surface, the complexity of arrangement of the pipes and the 
increased number of drip pipes required have caused this 
method to be more or less frowned upon, so ‘that in new 
power houses, except in occasional instances, the duplicate 
system of piping is not now being utilized. 

In the place of the duplicate or the ring system, the system 
of sectional subdivision is more often employed. This con- 
sists of but one single straight boiler main supported on the 
boiler room side of the division wall, it being connected to 
each boiler and engine by a long, easy bend. The valves used 
are gate valves so arranged that each boiler and engine form 
one unit. In case of the failure of any section, the valves 
at each end can be closed, isolating the boiler and engine unit 
affected, so that the remaining engines may be run by the 
boilers ‘not cut out. 

The use of the automatic boiler cut-off valve which operates 
automatically if the steam main should burst or if a tube 
should blow out, tends to make the sectional system still 
more reliable. The principal objection to the sectional system 
is that it does not afford any intercommunication of boilers 
and engines on different sides of the break, but this is more 
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than counterbalanced by the simplicity of arrangement, smaller 
number of joints and decreased cost of installation. 

Perhaps the principal reason why the sectional system has 
come into extended use is the increased reliability of all parts 
of the power plant, especially the generators. In the well- 
designed power plant where there are four 1000 kilowatt units, 
it is usual that three of them will be running under full load, 
while the fourth will remain idle until such times as the 
peak load occurs. During the several hours of the peak load, 
the four engines will be running probably at the rated load. 
Should an accident happen to any part of the sectional sys- 
tem, the part affected can be cut out by the proper valves and 
the three engines will be sufficient to handle the load. Even 
if the three engine units are compelled to handle the peak load, 
they will only be working 3314 per cent. above their rated 
capacity, which in these days of generator construction is 
scarcely worthy of passing notice. 

Of course, in plants where there are a heterogeneous as- 
sortment of engine units, the sectional system cannot be em- 
ployed to advantage, but in present-day design, everything 
about the power plant is designed with the view of economy 
and reliability of operation and in case of accident, so that 
repairs can be made easily and cheaply. If all the engines are 
of the same size, there need be less number of parts to keep 
in stock and since a well-designed system of piping also 
standarizes as far as possible the lengths of pipes and nipples, 
a repair to any section can be made in minimum time, by keep- 
ing these standard lengths in stock. 

It is not usual to find duplicate switchboards or duplicate 
electric mains from generator to switchboard, so that in the 
future, it will probably be unusual to find duplicate systems of 


piping. 
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When any gas, such as air or 
ammonia, is compressed, the com- 
pression is accompanied by a rise 
in temperature, and unless this heat is abstracted during the 
process of compression, there is a loss in economy. 

In the early days of slow running air compressors, the air 
was successfully cooled by the injection of a spray of water, 
but with the introduction of high speeds, some other method 
has had to be adopted. Naturally, one of the first methods 
used other than the spray injection, was the water-jacketing of 
the air cylinders, but owing to short interval within which 
the compression takes place, the water jacket is more effective 
in keeping the cylinder cool for good cylinder lubrication and 
in preventing the temperature from running up too high than 
it is for actually cooling the compressed air. 

There are two conditions under which the compression of 
air is accomplished. When the heat of compression is re- 
moved as fast as generated and the compression proceeds under 
a uniform temperature, it is called isothermal compression 
and the compression curve has the form of an equilateral 
hyperbola. If the isothermal compression of air were entirely 
practical and if the heat given up to the cooling agent could 
be applied again to the air during its re-expansion, the result 
would be a thermodynamic efficiency of 100 per cent. and it is 
toward the approximate realization of these ideal conditions 
that the best compressor practice is directed. 

In the other condition, called adiabatic compression, dur- 


Cooling of 
Compressed Air. 





ing which no heat is abstracted from the air, the temperature 
of the air rises with the compression, so that since a given 
weight of air at a given pressure occupies a volume propor- 
tional to its temperature, the volumes at all pressures ‘are 
greater under adiabatic than under isothermal compression, so 
that there is a waste of energy caused by allowing the heat 
to remain in the air. 

Since the value of isothermal: compression is easily recog- 
nized, and: since neither the water jacketing nor complete 
cooling inside the cylinder is practical, the air from the com- 
pressor is now generally withdrawn from one cylinder before 


compression has been completed, and allowed to cool thor- 
oughly before being returned to another cylinder for the com- 


pletion of the compression. This is generally known as two- 
stage compression with a cooler in between the stages. If 
the compression required is very high, then more stages are 
used, allowing the air after each stage to become properly 
cooled. 

For low pressures, however, it is not advisable to use any- 
thing but a single stage compressor because the difference be- 
tween the efficiency of a single and multi-stage compressor 
is not very great, as the adiabatic loss under low pressure jis 
very small, and the difference between first cost and operating 
results would not be comparative. Above 100 pounds pres- 
sure, the inter-cooled, two-stage compression will be found 
the best and about 500 pounds pressures, the multi-stage com- 
pressor is recommended. 

For high altitudes, the total volume of air that must be 
handled by a compressor is greater than that at sea-level, 
and the fact that the heating effect of compressing air at high 
levels is considerably greater than it would be at sea-level, 
has made the two-stage inter-cooled compressor even more 
desirable in high level work than under normal conditions. 





Preservation of Condenser Tubes Using Salt Water. 

At the midsummer meeting of the American Association for 
the Advancement of Science, held at Ithaca, N. Y., Mr. W. W. 
Churchill presented a paper entitled: “The Preservation of 
Surface Condenser Tubes in Plants Using Salt or Contam- 
inated Water Circulation,” which described the method used in 
the Long Island City power house of the Pennsylvania Rail- 
road Company. Observations had shown that at times the 
e.m.f. of the rails in the freight yard of the Long Island Rail- 
road was 9 volts above the potential of the river, and that the 
current due to this voltage caused the destruction of water 
pipes in the yard. Since the tubes of the condensers were to 
be made of 60 per cent. copper and 40 per cent. brass, it was 
feared that the above potential combined with the galvanic 
e.m.f. of .4 volt would destroy the tubes very rapidly. In order 
to prevent all electrolytic action, the joints in the piping were 
insulated from ground connections and the large water con- 
nections were lined with glass melted into the surface. A 
motor-generator of the form used for electroplating was in- 
stalled to provide current to neutralize any stray currents 
which might pass through the insulated joints in the supports 
and connections, and to prevent the galvanic action. The 
operation of the apparatus has extended over a period of four- 
teen months, and with the exception of the pitting of about ten 
tubes, the results have been absolutely satisfactory. 
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ing as possible, a moderate rate will be paid by us for all contributions pub- 

lished under this heading. However, we do not assume responsibility for 

the ideas or opinions expressed. None need hesitate to contribute because of in- 

ability to draw or write well. We will redraw or revise whenever necessary—it jg 
the idea we want. New ways of doing old things, criticisms of accepted theories, 


mn and general engine-room experiences are especially solicited. 
G oo eS 


An Expert’s Opinion on Refrigeration. 
Epiror THE PracricaL ENGINEER: 

In your July issue of THE PRacticAL ENGINEER, I was in- 
terested in reading over your remarks on “Unit of Refrigera- 
tion,” but on the piping, in which line I have had considerable 
experience, I have found for a temperature of 32° that 20 to 
24 cubic feet are all that should be allowed for one lineal foot 
of 2” direct expansion pipe. The most up-to-date experience 
on brine piping has proven that the use of 2” pipe in brine cool- 
ing is a useless expense, as 114” pipe will give far better re- 
sults, as the proportion of brine in a pipe to the surface ex- 
posed is more uniform and in the experience that I have had, 
for the temperature of 32°, 15 cubic feet to one foot of 114” 
brine pipe, with brine at 10° is sufficient in every respect, that 
is, based on the size of the room that you quote, or say, nothing 
over 15,000 cubic feet. Forty-five cubic feet of space to a foot 
of 2” direct expansion pipe is too much and they will have 
trouble doing the work under general conditions. 

I have been able to cool a room with brine at 5 to 10°, 
which we insulated with our Nonpareil Cork, to 32° without 
any trouble carrying cut meats, with less than 600’ of 114” 
brine pipe. There was more pipe put in the room but it had 
to be shut off, as the temperature went down too quickly. The 
size of this room was about 13,000 cubic feet. The pipes were 
placed in a coil loft overhead. 

If you allowed 45’ of space to a foot of 2” brine pipe, you 
will have to have an insulation that would lose not more than 
one unit of heat per degree of difference per sq. ft. of surface 
in 24 hours and you will find very few people who are willing 
to buy that kind of insulation. 

Phila., Pa. 


a ORDER to make this department of THE PRACTICAL ENGINEER as interest- 
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Can a Pump Lift Water 40 Feet? 
Epitor THE PRACTICAL ENGINEER: 

In the July issue, on page 22, R. J. tells about a question that 
was asked him when he applied for a license: “How can water 
be delivered to a boiler by a duplex boiler feed pump, placed 
beside the boiler, from a well 40 feet below the surface?”’ In 
reference to this, I would say that about 4 years ago a question 
was brought into our Engineers’ Association which asked how 
high can a pump lift water? - Can it lift it 40 feet? and the 
answer was, “yes.” The question was looked up and it was 
found to be an old question that goes the rounds about every 
IO years. 

One of the methods of making the pump pump water from 
a well 40 feet below was to have the tank placed 20 feet above 
the water in the well, with a check valve in the pipe leading 


from the tank to the well. When the pump was started and 
run for some time, the water would be pumped into the tank 
half-way up. Then the valve on the pipe leading from the 
tank to the well was closed and another pipe leading from the 
tank to the atmosphere was opened. The pump then pumped 
the water from the tank, a lift of only 20 feet. 

As the writer saw this question answered some years ago, 
it was a Spanish tinker who was the first to discover that a 
pump would lift water 40 feet. The story was as follows: 

Having put in a pump and suction pipe of lead and made all 
connections air tight, he started the pump but could not get 
any water; so telling his helper to keep the pump going, he 
went down in the well to find if everything was tight. He 
could not find any leaks and he “hollered” to his helper and in- 
quired if he was getting any water and the answer came back 
“no.” The tinker got mad, and swearing in Spanish, he hit the 
suction pipe with his hammer close to the water, which broke a 
small hole in the pipe and the air rushing in carried some 
water along to the pump and the helper began to shout that 
the pump was all right after all. 

Of course, the pump was not getting a full supply of water 
but it was pumping water, and I think if R. J. had read that 
story he would have answered that question for the inspector. 
I would like to hear some other answers to that question. 

Fall River, Mass. Mi ta. “1. 

Would Use Jet Pump for Lifting Water. 
Epitor THE PRacTICAL ENGINEER: 

I have here the answer to R. J.’s question in the July num- 
ber. The question as given by R. J. is only a catch question 
and it asks only “how can water be delivered to the boiler” and 
it does not say anything about the lift of the pump. If that 
were in it, then any engineer ought to know that the Deane 
pump or any other pump could not lift water 40 feet, but since 
the lift is left out, there are a great many ways of getting that 
water, but the way I would get it would be to place a jet pump 
in the well within a few feet of the water and let it pump the 
water to a tank on the surface. The feed pump can then draw 
its water from this tank. 

Greenville, O. re, 





Another View of R. J.’s Question about 40-foot Lift. 

Epitor THE PRaAcTICAL ENGINEER: 

On page 22 of the July number, R. J., of Providence, gives 
a question which he says was asked him at an examination for 
a license, which question he gave like this: “How can water 
be delivered to a boiler by a small Deane duplex boiler feed 
pump, placed beside the boiler, from a well 40 feet below the 
surface?” This question, he says, he could not answer. The 
trouble with R. J. is, he took too much for granted because the 
fact that the examiner said that the well was 4o feet below 
the surface, should not be taken as meaning that the distance 
between the surface of the water in the well was 40 feet, but 
rather to mean that the distance between the bottom of the 
well and the pump was 40 feet. The distance from the bottom 
of the well to the barrel of a pump might be anything from 
one foot up to 50, 60 or 100 feet, for that matter, but so long 
as the distance between the surface of the water and centre of 
pump does not exceed 34 feet, the pump will get water; pro- 
vided, of course, that the pump is in good condition. 

The point that the examiner wished to make was evidently 











the 


co! 
Mz 
pre 
not 
so 

] 
to | 
loa 
twc 
par 
wil! 

} 
sho 
of 1 
thu: 
is d 
the 
lead 
is 0} 
stat, 
volt: 
to t 
line 
macl 
little 
shar 
field 
mucl 

M 
macl 
that 
conti 
on tl 


August, 1906. 


THE PRACTICAL ENGINEER. 21 





to find out if the applicant for the license considered it prac- 
tical to raise water by suction through a vertical distance of 
40 feet which, of course, is not possible. If there were ten 
or more feet of water in the well, then the pump set at the 
top of the well will deliver water. The remarks of the ex- 
aminer, that the question was a very simple matter, was based 
upon my remarks above. 


E. Pepperell, Mass. i? 
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Mr. Kelly Resents Criticism of His Article in Reference 
to Compounding Dynamos. 
EpitoR THE PRACTICAL ENGINEER: 

In the July issue of THE PracticAL ENGINEER appears a 
letter by “R. M.,” of Rutherford, N. J., in which that gentle- 
man “Questions Mr. Kelly’s advice about Compounding 
Dynamos.” 

In his letter, Mr. R. M. not only shows that he misappre- 
hends my article in the May issue of THe PracticaL EN- 
GINEER, but he has drawn conclusions of his own which demon- 
strate the fact that he is even incapable of reading a plainly 
written article, inasmuch as he has misquoted my article in 
every respect. 

Now, before going further, let me say to Mr. R. M. that 
the articles that I have heretofore prepared for THE PRACTICAL 
ENGINEER have been carefully prepared from practical, as well 
as from theoretical observations, and the method of operating 
compound-wound dynamos, as set forth in my article of the 
May issue, is the method usually followed in Central station 
practice. If that article was misleading, which it positively is 


not, it would not have found a place in the columns of a journal 
so practical and up-to-date as THE PRACTICAL ENGINEER. 

In his letter, Mr. R. M. quotes: “After everything is ready 
to put the machine in parallel when one machine is taking the 
load, bring the other machine up to voltage and adjust it about 
two volts higher than the machine you are going to throw in 


parallel with.” He then says that “this is done so that it 
will not take its share of the load.” 

Now, Mr. R. M. is positively wrong, which I will plainly 
show by a comparison of his quotation in the July issue, and 
of my quotation, as published in the May issue, which reads 
thus: 

“Let us assume that No. 1 machine is in service, and that it 
is desired to run No. 2 machine in parallel with it. First, close 
the equalizer switch (switch 2), and switch 1, which is in the 
lead that the series field terminal is connected to, and which 
is of the same polority as the equalizer. Now, with your rheo- 
stat, bring the machine up to voltage. It is well to adjust the 
voltage about two volts higher than the machine you are going 
to throw in parallel with. Having done this, close the other 
line switch (switch 3), which will allow the armature of No. 2 
machine to take part of the load. The voltage being just a 
little higher on No. 2 machine, it will probably not take its 
share of the load, but can be made to do so by increasing the 
field excitation by means of the rheostat, or, if it takes too 
much load, decrease the field excitation a little.” 

Mr. R. M. states in his letter that when he is putting two 
machines together, he sets the voltage lower on the machine 
that he is putting in. Now, I would advise Mr. R. M:? to dis- 
continue such practice, because if for any reason the voltage 
on that machine should fall far below that of the other ma- 


chine, which I assume is in service, at the instant he connects 
the machine to the bus bars, current from the bus bars would 
flow into the machine which he is putting in parallel, and under 
such conditions, would reverse the polarity of same, and run 
the machine as a motor. Under such conditions, if the ma- 
chine is shunt wound, the armature coils would possibly not 
be injured, owing to the fact that the machine would continue 
to rotate in the same direction as it did when running as a 
dynamo, but if the machine is compound wound, as I presume 
the machines are which Mr. R. M. is operating, serious trouble 
might result, because if the series field should be stronger than 
the shunt field, the machine would, in case of reversed polarity, 
necessarily come to a stop and start up in the opposite direction. 

Now, let us imagine the machine to be rigidly connected to 
a powerful driving engine; in trying to reverse its direction of 
rotation, due to reversed polarity, against the power exerted 
by the engine, the armature would draw a heavy current, and 
in the absence of the circuit breaker or fuse to act promptly, 
in all probability would burn out. Mr. R. M. also runs the 
risk of bucking his machines from time to time, which might 
not be serious enough to “burn out” the armature at the mo- 
ment, but nevertheless, impairs the armature insulation, which, 
in time, would cause serious trouble. 

Now, those are the conditions under which Mr. R. M. is 
operating his plant, whereas, if he would adjust the voltage 
about two volts higher on the machine he is throwing in, as 
stated in my article in the May issue, it would give him time 
to turn his attention to the rheostat, having thrown his switches 
in, while the machine is taking part of the load, and also elim- 
inate any liability of seriotis trouble by reversing the polarity 
of the machine, as demonstrated above. 

Mr. R. M. also asks in his letter: “What does Mr. Kelly 
mean by increasing the field excitation to bring up the volt- 
age?” Now, it is hardly plausible to think that Mr. R. M. is 
operating dynamos and does not know the fundamental prin- 
ciples of same. Nevertheless, for R. M.’s particular benefit 
I will endeavor to explain clearly the principle on which the 
field excitation of a dynamo is increased. 

To begin with, let me state that it is practically known that 
the ampere turns of an electric magnet are equivalent to the 
product of the number of turns of wire on the magnet, and the 
current flowing through same; consequently, in order to in- 
crease the ampere turns of an electric magnet it is necessary 
to either increase the number of turns of wire on the magnet, 
or the current flowing through the coil. For instance, let us 
assume that we have a field magnet on which is wound a coil 
consisting of 100 turns of wire, and that a current of one 
ampere is flowing through the coil; in this case, the ampere 
turns are equal to 100; now, if we should decrease the num- 
ber of turns of wire from 100 turns to one turn, and increase 
the current from one ampere to 100 amperes, we would still 
have 100 ampere turns, as in the preceding case. 

From what has been stated above, it can clearly be seen that 
the ampere turns of an electric magnet can be increased in 
either one of two ways, i. e., by increasing the number of turns 
of wire on the magnet for a given current, or, by increasing 
the current flowing through the coil for a given number of 
turns of wire on the magnet. 

In the case of a dynamo, the number of turns of wire on the 
magnet necessarily remains constant, consequently, in order to 
increase the ampere turns it is necessary to increase the cur- 
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rent flowing through the coil; this is practically and conven- 
iently done by cutting resistance out of the shunt field circuit, 
by adjusting the field rheostat, which allows a larger current 
to flow through the shunt field coils and thus. increases the 
magnetic lines of force threading through the magnetic field, 
which induces a higher E. M. F. in the armature conductors 
and consequently raises the voltage at the brushes. The rheo- 
stat is adjusted in this manner in proportion to the load, etc., 
until finally magnetic saturation sets in, after which the voltage 
cannot be increased. 

Yes, Mr. R. M., this can be done “on the same machine at 
the same time with the same rheostat.” 

Now, Mr. R. M., I would suggest that you read over care- 
fully my article on Operating Compound-wound Dynamos in 
Parallel, read it as it is published in the May issue of THE 
PRACTICAL ENGINEER, and I presume you will understand it 
as clearly as its many other readers. 


New Orleans, La. A. ‘C, Kewy. 





> 
VU 


Fun in an Ice Plant. 
Epitor THE PRACTICAL ENGINEER: 

I once had an interesting time getting an old run-down ice 
plant in going shape, or rather, trying to do so. It was a 
10-ton plant fitted with a vertical Buffalo machine that seemed 
to have served its best days. A Worthington duplex feed 
pump and another of the same type, together with a single- 
acting pump for circulating the brine, made up the pumping 
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Fig. 1. 


outfit of the plant. When I went to the place, the owner and 
his brother, both men of extensive experience in the business, 
were doing all that could be done to get things in going shape. 
They had taken over the plant at the bottom market price, 
after every one else had failed to get any ice out of it. We 
were told that, during the preceding three years, no less than 
ten engineers had tried their luck with the machinery and 
all of them had given it up as hopeless. 

First of all, the machine itself was overhauled from top to 
bottom and adjusted as well as an old rattle-trap could be 
made to run. It ran as smooth as a clock for about six hours 
and then began to let forth grunts and groans too horrible to 
mention. The cylinder would sound like a dying screech-owl 
and the crosshead imitated a stamping hammer, while the 
valves in the ammonia compressor made noises like the ordi- 
nary sledge of the blacksmith when it hits on cold iron. By 
working day and night for two weeks and by using rivers of 
lubricating oil, we finally succeeded in getting the pound re- 
duced to such reasonable limits that it could not be heard 
farther than six blocks away from the plant. Then the pro- 
prietor began to see visions of a tank full of nice ice and we 
proceeded to repair the brine-circulating pump. 

When the plant had been shut down for the last time, they 


evidently thought that it would never be used again, so the 
drains of the pumps and the engine were all left closed. Owing 
to the fact that considerable water and brine was thus entrapped 
in the brine pump and frozen during the winter months, we 
found that the steam end of the pump had broken off its 
head, as shown in Fig. 1. An order was sent to the blacksmith 
and the clamp shown in Fig. 2 was made, with a set screw in 
the end as shown. ‘By this means and a piece of Rainbow 
sheet packing placed on the break, as indicated in the figures, 
the parts of the pump were held together and by considerable 
coaxing and the use of the elixir of oil in abundance, it was 
finally persuaded to work. Figure 3 shows how the apparatus 
was assembled. 
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Fig. 2. 


It then became necessary to get the other pump in shape to 
send the cooling water over the condenser coils. This pump 
gave great hopes at first but these were afterward doomed to 
be utterly routed, for it was found that the goodwill of the 
pump was only spasmodic and that it was likely to buck and 
refuse to go when the water was needed the worst. Then 
again it would suddenly lose its grip on the suction and 
start off at a pace more suitable to the dignity of the piston in 
the cylinder of the “Twentieth Century Limited Express” 
than in an ordinary modest pump. At these times the dis- 
charge pipes which passed to the roof overhead would seem 
to be the harp strings being played upon by the sledge-ham- 
mers of all the muses in the infernal regions. This was the 
state of affairs one night about 1.00 A. M., when the noise 
aroused the ice plant expert who slept in the next room as 
guardian angel over the whole. After trying everything to 
get the pump working in the desired manner, we went down 
into the suction well and took up the foot valve, when it was 
found to be put in exactly up-side-down. Evidently the plant 
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Fig. 3. 












































had been operated for two years with the valve in this posi- 
tion, but we were so unconservative that we turned it over 
and found that the pump then worked as smooth as the 
Elysian Zephyrs on an early spring breeze. 

Next after this it was found that the boiler could not keep 
steam enough to run the machine, although it was considered 
amply large. All the holes in the pipe and the front and rear 
connections were plugged up with clay with some improve- 
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ment but yet there was not enough steam available. Upon 
looking into the back cleaning door, shown at A in Fig. 4, 
it was found that the combustion chamber had been made with 
a pit, as shown in the illustration. This was remedied as 
much as possible by filling it up to the top level of the cleaning 
door with clay. After this there was considerable improvement 
in the steaming qualities of the boiler but still there was not 
steam enough to be had. 
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A locomotive boiler of 60 horse power capacity was then 
installed but still there was not steam enough. It was found 
that the boiler steamed better during the hot days than at night 
when the draft was good. This was accounted for by the fact 
that the boiler was in the open unenclosed and the radiation 
loss was greater at night. Well, after making $5 worth of ice 
by expending $10 in fuel, for several days, the owner of the 
plant decided to abandon ship and leave the plant to the mercy 
of the wind and waves. Upon parting at the station, as I 
went to another place, he said: “Don’t say anything. I know 
the old thing is on the tallywhack as well as you do, but I 
think I have secured a buyer.” 


Chicago, Il. E. S. #. 
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Examination Questions for Hoisting Engineers. 
Epitor THE PracticaAL ENGINEER: 

The following questions were asked the candidates for cer- 
tificates as Hoisting Engineers by the Illinois State Mining 
Board, at the recent examination, held at Springfield, Ill., and 
I think they will interest a number of your readers: 

I. What are the laws in reference to the duties of a hoisting 
engineer ? 

2. What are the laws in reference to persons going into the 
engine house? 

3. What are the laws in reference to the care of engines 
and boilers? 

4. How would you prepare a boiler for cleaning? 

5. We wish you to put us in a boiler, to give us 120 horse 
power, the boiler to be 16 feet long and 6 feet diameter. If 
a cylinder, say cylinder; if a flue boiler, say flue; if a tubular 
boiler, say tubular; give number and size of tubes, number 
of feet of heating surface, grate-bar surface, kind and size of 
safety valve? 

6. We are putting in a pair of compound engines in a mine 
and we have a steam pressure of 150 lbs. per square inch; our 
high-pressure cylinder is 20 inches by 28 inches. What size 
would you have your low-pressure cylinder? 

7. We are using 12,000 Ibs. of coal to do our hoisting and 


pumping. We are putting water in the boiler at a tempera- 
ture of 45° F. How much coal will we use if we put water 
in the boiler at a temperature of 100° F.? 

8. What thickness must the steel be in a cylinder boiler to 
stand a pressure of 140 lbs. per square inch; the boiler to be 
48 inches diameter, allowing 1-6 for safety, tensile strength of 
steel 60,000 lbs. per square inch? 

g. Give the weight of a cylinder boiler 4 feet diameter, 18 
feet long and thickness of steel 1.038 of an inch? 

10. We have a circular tank full of water, the tank is 12 
feet diameter on top and 15 feet at the bottom and is 15 feet 
deep. The water in the tank is 100° F.; how much coal will 
it take to evaporate the water into steam? 

11. What is an indicated horse power? Give data. 

12. Give the signals prescribed by law in this State. 

13. With water at a temperature of 40° F., which would you 
use, a feed pump or an injector? 

14. Give the breaking strain of % steel wire rope. 

15. We have a lodge which is 26 feet long, 8.5 feet wide and 
7.5 feet deep. The lodge is full of water. How long will it 
take a 4-inch pump, having a velocity of 100 feet per minute, 
to empty lodge? We have two 2-inch pipes running full in 
the lodge at a velocity of 100 feet per minute each. Resistance 
of pump Io per cent. 


Taylorville, IIl. O. F. 
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Left-Handed Economy. Precautions with Blow-off Pipes. 
Bad Piping. 
Epitor THE PRACTICAL ENGINEER: 

I saw a case of left-handed economy once, at a plant where 
the manager disliked to see the various engine and other ex- 
hausts blowing around, but would not purchase the necessary 
heater, traps, etc., to make these various exhausts available for 
mechanical use. He had his mechanics run about 300 feet of 
4-inch pipe and connect all the available exhausts to this, after 
which a connection was made to the main engines independent 
condenser discharge, placing a check valve on this discharge 
line between this connection and the condenser pump. 

This, of course, took care of the exhausts without having 
them blow around, but there was an unseen leakage of dollars 
and cents that I think would have amazed even the manager 
himself, if he could have seen a year’s results summed up in a 
convincing manner. This was another instance of the man 
carefully calking a crack on one side of a barrel, which made 
a small leak and was dripping slowly, while the bung had 
fallen out on the other side of the barrel and was wasting 
quantities of the contents, only the man was unable to see this 
leak from his point of view. 

I once knew of a similar case, where a man expended sev- 
eral thousand dollars installing water wheels, with their atten- 
dant canals, flues, etc., and afterward found that because of 
certain peculiar local conditions, he was unable to get enough 
water to his wheels to amount to anything, unless he went to 
considerable additional expense. This he decided not to do, 
but instructed his manager to use a small amount of water 
and let the engine, which was coupled to the other end of 
the main shaft, do the rest. The water available at most times 
was insufficient to take up the slack in the drive alley and the 
engine not only carried the load, but also pulled the wheels. 

Blowoff pipes generally cause a good deal of trouble unless 
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they are properly installed in the first place and are then reg- 
ularly looked after and repaired. They are ofttimes located 
in such a way that the main line of pipe has to be below the 
floor line. If this is done properly and the pipes run in a 
cement lined, brick duct, covered with iron plates, the pipe 
may be examined easily and will give little trouble from cor- 
rosion. On the other hand, if the pipe be buried in earth, 
particularly if the earth is generally damp at that place, the 
alternate heating and cooling of the pipe will set up a corrosive 
action on the outside of the pipe that will very soon fill it with 
thin places, which will keep breaking loose at unexpected and 
inopportune times, so that continuous digging and repairing 
are necessary to keep it in respectable shape. 

Another fad of contract pipe men is to run this line in while 
the boilers are being erected so the erectors can make the con- 
nections at the mud drums. As these connections are gen- 
erally made with flanged angle valves, it leaves the whole line 
without a flange joint of any kind between the individual 
boilers, and when the repairs have to be made, the rotten pipes 
must be cut from the screwed ends of the tees, or Ys. and 
new pieces fitted in with flange union connections. I think the 
worst job of this sort I ever had to deal with was at a plant 
where the original designer adopted the iron covers for his 
pipe conduits and then failed to brick them up, or give them 
adequate drain connections, so they soon got full of water and 
stayed so, not only causing trouble from corrosion, but making 
repairs very difficult. Running a sufficient drain pipe assisted 
materially in making future repairs, but did not prevent the 
corrosion alluded to. Another bad thing about the pipe design 
in this plan was the running of the boiler feed pipes in some 
of these same ditches, where the failure at once assumed a 
serious aspect. In doing jobs of this kind it is always well to 
think once for ourselves and twice for the other fellow who is 
to come later. We can never tell when we may happen to be 
“the other fellow” and if the work before us is well done, we 
will then be in a position to appreciate it very much. 

East Greenwich, R. I. L. L. ARNOLD. 
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Jersey City’s New License Law Criticised. 
Epiror THE PRAcTICAL ENGINEER: 

While I was reading over the new Jersey City license law, 
recently passed in that city, it struck me that of all the absurd 
laws that I ever read, that law is the king. I don’t want to 
be too hard in my remarks, but just think of a license law 
where there is a Board of Examiners consisting of three per- 
sons, one to be an engineer with Io years’ experience, which is 
right, but why should not the other two be engineers also? 

It is a rule everywhere that the majority rules, but with the 
examining board as provided by the Jersey City law, com- 
petency is in the minority, with ignorance in the majority, with 
power to say who shall or who shall not have charge of a 
steam plant. 

It seems to me that this Board should consist of engineers 
altogether. What does the average person, such as a mer- 
chant, know about the safety of boilers? What does anyone 
know about engineering that is not in the business or who has 
not been in the business? If all engineers were like myself, 
Jersey City would not have any engineers until they modified 
the conditions of their law to suit the above. We have a license 
law in Ohio but no such one as this. 


Dillonvale, Ohio. LICENSED ENGINEER. 


Some Experiences at Pokeville. 

Hey, Mr. Editur: I suppose ye know old Si Dobbins over 
tu Pokeville dont ye, he’s the one thet runs the engine in the 
saw mill thar ye know. Come tu think on’t, I’d’n know ez ye 
du know old Si either fer I b’leeve he said he never tuk “THE 
PRACTICAL ENGINEER,” he did nt bleeve in thet kind o’learnin’, 
no how. But how-sum-ever thet may be, he runs the engine 
over thar tu Pokeville. I s’pose ye know where Pokeville is. 
Waal if ye dont, mebby ye’ve hearn tell o’ Syracuse, waal 
Syracuse is near Pokeville, ye know. 

Waal Mr. Editur, I seen old Si a while ago an’ he says tu 
me “Bill, what ’n tarnation du you s’pose ails my bilers; thar 
they set, both of ’em as near alike as two peas, right intu the 
same settin’ with the draft o’ both of ’em agoin’ intu the same 
stack, yet the one biler takes easy a third more fuel than tother 
one with the same load.” 


I says, “Probbly yer brick work is cracked or suthin, on the - 
- one biler so’t yer draft leaks an’ yer fire dont git air enough.” 


“No” he says, “Bill thet ’ere brick work is ez solid ez a 
brick an’ taint cracked no where.” 

“Waal,” I says, “mebby she’s dirtier’n tother one, suthin’ 
must be the matter er else she’d fire jest ez well an’ steam jest 
ez well as tother one.” 

“No,” old Si says, “she’s clean, bekuz the boys they cleaned 
‘er out good, an’ she aint a bit dirtier’n tother one. 

Waal Mr. Editur, bime bye I went intu his biler room an’ 
they wuz a usein’ of thet biler; the steam trotted up purty 
high an’ the fireman shet off the damper, an’ sir, smoke begun 
a pourin’ out frum in under the top o’ one o’ them ’ere smoke 
box doors a’hikein’. I jest grabbed old Si by the sleeve o’ his 
jacket, an’ I says, “Hey thar!” ‘Si, jest look up thar, see that 
smoke, thar’s where yer leak is, thar’s where ye lose yer draft.’ 

Waal old Si, he says, “by gum! I’ll be cum-fuddled ef I 
ever noticed thet afore. Ye see Mr. Editur, thet door wuz 
warped so bad thet it wouldnt shet tight, an’ I told old Si tu 
take it off o’ there an’ fix it so ’twould shet tight an’ he’d find 
his trouble tu be at end. 

Bime bye I seen old Si agin an’ he says tu me, Bill, I’ve fixed 
thet ‘ere door so’t she’s tight ez a hot crank pin, an’ I kin 
make a roarin’ fire in er, but I’ll be blamed if she dont steam 
bout ez hard ez ever, he says. “Bill, I’ve looked an’ looked 
her over an’ over again an’ I'll be ding dang daddled ef I kin 
find a ghost of a reason fer her a’actin’ so blamed mean. 

Waal, Mr. Editur, at that my curosoty sprinted up quite a bit, 
fer I allus did hate mos’ dredful tu back daown ’bout ennything, 
even ef I du say it myself by ginger. So I says tu Si ‘Ef ye 
say so I'll come over ’n see if I kin find any thing wrong with 
‘er next time ye hev her cut out.’ ‘I’ve got ’er cut aout naow 
says Si ‘and ye kin come over any time ye’ve a mind tu and 
mebby ye kin find it. two heads is better’n one.’ 

So thet evenin’ found me agoin over to Si’s. When I got 
thar I ast Si ef he hed aben intu her sence ’e cut ’er aout, en 
he said no ’e hed’nt ben intu her in three years, he said he 
hated most dredful tu git intu her. it made him so narvous 
and fidgetty like, an he’d jest abaout as soon go daown intu 
his grave ez to git intu thet biler, &c., &c. 

Waal, Mr. Editur, tu cut a long story short, I went intu 
her myself and tuk a look around. I found she wuz respec- 
tably clean, but thar wuz some mud en scale intu her, en thet 
feed pipe what they pump the watter intu her with, come 
through the shell on top en’ about three feet frum the front 








t 


th 
ar 
th 








19 eR ERA ae ERNE SR 
Penney Serene RENEE PTE ree arene renter ainerar ee 





August, 1906. 


THE PRACTICAL ENGINEER. 25 





head. et is made of 114 inch pipe, thar wuz a long thread cut 
ontu it, en’ it wuz screwed through a cast iron block thet wuz 
riveted tu the shell, then a lock nut wuz screwed ontu the end 
up tight against the cast iron block, en’ then they wuz only 
bout two or three threads left fer to screw the rest o’ the 
business on. Waal, they’d a put on the rest of the business 
beginnin’ with a 114 inch sleeve coupling, en’ it was right there, 
Mr. Editur, whar the trouble was. the ends of them feed 
pipes wuz purty well stopped up with mud en’ scale so it 
needed quite a lot of pressure tu force the watter through, and 
although the coupling hung up thar yit, the watter hed cut 
channels around, here en’ there, right intu them threads until 
there was a lot of streams en’ a spray of watter all the time 
right intu his steam space. 

Waal I seen old Si agin tuday en’ I ast ’im how ’es gittin 
along, en’ he looked happy en’ said ‘O, tollerbly well, how’s 
yerself. 


Yours truly, 
“Bill.” 
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Card from an Old Buckeye Engine. 
EpitoR THE PRACTICAL ENGINEER: 

I enclose herewith a card from a 14x 28 Buckeye engine 
which has been in constant service for 17 years, day and night 
A test recently showed this engine developing the load as 
shown by the card, with a steam consumption of 28 pounds 
per horse power per hour. This engine has given perfect satis- 


Crank Head 
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Card from a Buckeye Engine which has been in constant service 17 years. 





faction since it was installed and the card is an example of 
everyday performance, except that heavier loads are carried at 
times. The horse power of the cards is 135, the speed of the 
engine being 115 revolutions per minute. 


Princeton, Ind. C. B. Ristey. 
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Rules for the Care and Operation of Motors. 

One of our readers has sent us two cards which are issued 
by the Narragansett Electric Lighting Co., of Providence, 
R. I., for the instruction of all of their customers using motors. 
These cards are to be hung near the motors and they contain 
the necessary rules for their care and operation; which we 
reprint below. 

DIRECT-CURRENT MOTORS. 
To Start Motor. 

a. Be sure that the rheostat arm is in “off’’ position. b. Close 
the main switch. c. Start the motor by moving the rheostat 
arm slowly over the button points until arm is held in place by 
the magnet, or rests on the last point. 


To Stop Motor. ‘ 

a. Open the main switch. b. If an automatic rheostat, see 
that the arm flies back to the “off” position by the time the 
motor is fully stopped. 

Brushes. 

To prevent sparking, the brushes must be properly set and 
kept in good order. Resurface them in position with fine sand- 
paper, drawing it between the end of the brush and the com- 
mutator in the direction of rotation. Remove and wipe the 
brushes clean after 20 hours’ run. Set the springs as lightly as 
will secure sparkless running. Brushes on same stud must 
be exactly in line. Different sets must be exactly spaced around 
the commutator. 

Commutator. 

The surface of the commutator must bé kept clean and 
smooth; if roughened, remove the belt and smooth with No. 
oo sandpaper moistened with vaseline. Do not use emery cloth. 
Clean the brushes after sandpapering. If the commutator 
is badly worn, have it trued with a tool. Clean the commutator 
daily, then moisten with a least bit of vaseline on a piece of 
felt or flannel. If the commutator continues to spark badly, 
send for a reliable electrician to repair it. 

Fuses. 

On 500 volts do not fuse higher than two amperes to one 

horse power, if protection of the armature is desired. 
ALTERNATING-CURRENT MOTORS. 
To Start Motor. 

a. If of the internal armature resistance type, be sure that 
the sliding brushes of the resistance are as far out as they will 
go. If of the compensator type, be sure that the compensator 
is set in the “off” position. 6. Close the main switch. c. Start 
motors of the internal armature resistance type by moving the 
armature resistance switch in, step by step, taking about 15 
seconds to close the switch to the limit of motion. Start motors 
of the compensator type by throwing the compensator switch 
to the starting position, and when the motor comes up to speed, 
throw the switch to the running position. 

To Stop Motor. 

a. Open the main switch. 0b. If of the internal armature re- 
sistance type, draw the armature resistance switch out as far 
as it will go. If of the compensator type, throw the compen- 
sator switch to “off” position. 

Brushes. 

If of the internal armature resistance type, see that the 
brushes are always free to make smooth and even pressure on 
the stationary contacts. 

Fuses. 

On 500 volts do not fuse higher than 114 amperes to one 
horse power, if protection of the motor is desired. 
Oil. 

Use only best grade of thin lubricating oil. Never fill the oil 
wells nearer than 14 in. of overflow. Never let the oil get 
below 1% in. from top. Renew the oil from time to time when 
the bearings show a tendency to heat up. Be sure that the oil 
rings revolve when the motor is in operation. 

Belts. 

On pulleys less than six inches in diameter, use only the 
best single belting, very pliable. The belt should be made 
endless; never put a laced belt on an electric motor. Put the 
hair side of the belt on the pulley so that the outside of the 
lap trails. 
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Thinks Readers Should Answer Questions. 
Epiror THE PracticAL ENGINEER: 

I have been a reader of your paper but a short time and I 
find it all that it is claimed to be, a good practical paper for 
practical men. If I may be allowed to make a suggestion, I 
think it might perhaps be made better if the readers are al- 
lowed to answer the questions before the editor does as I 
have always found that the boys are more interested in those 
questions than in anything else. I would like to hear what 
some other readers have to say about it. In reference to this, 
here are a few questions which some readers might want to 
answer. 

1. At a boiler test it was found that 11,000 B. T. U were 
used to evaporate 7 pounds of water. What is the efficiency of 
the boiler and explain how you find it? 

2. Make practical diagrams of a condensing engine, 85 
pounds boiler pressure, 26-inches vacuum with cut-off 144, % 
and 34 stroke. 

3. What area of grate would you put under a boiler 72 
inches diameter, 20 feet long, flues of the ordinary size and 
number ? 

4. What size safety valve would you put on a tubular boiler? 

5. What is the maximum lift of a safety valve? 

6. At what pressure would you set the safety valve of your 
boiler? 

7. Name four reasons why shaking grates are superior to 
common grates. 

8. Give four reasons why Corliss valve gears are preferred 
to other valve motions. 

9. Why does bituminous coal make more smoke than an- 
thracite coal ? 

10. What difference is there between cylinder oil and ma- 
chine oil? 

11. Name 5 things that will cripple a heating plant. 

Chicago, IIl. i. 
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Wet and Dry Vacuum Pump. 
Epitor THe PracticaAL ENGINEER: 

As I have been a reader of your paper for some time, I 
would like you to answer this question. I wish to know the 
uses of both the wet and dry vacuum pump. 

Nebraska City, Nebr. A. S. 

The dry vacuum pump is used principally with surface con- 
densers in which a high vacuum must be maintained and is 
so named principally on account of the fact that it handles 


only air or vapor. When the steam in a surface condenser 
strikes the cool walls of the condensing tubes, it is condensed 
and this water of condensation is handled by a wet vacuum 
pump. As there is always some air or vapor which comes 
from the surface of water in a vacuum, the top of the con- 
denser is likely to become filled with this vapor and to better 
enable the vacuum to be maintained by the perfect contraction 
of steam into water, the dry vacuum pump is used. It is 
generally connected to the top of the condenser and the gases 
are made to pass through an air cooler before they are handled 
by the dry vacuum pump. The wet vacuum pump is often 
called the condensation-water or hot-well pump and need only 
have a capacity to properly handle this water.—[Ed.] 
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Horse Power of Belts. Batteries in Series and Parallel. 
Increasing Temperature of Feed Water. 
EpitoR THE PRACTICAL ENGINEER: 

Kindly answer the following questions: 

1. Please give me a rule for finding the diameter of a hori- 
zontal white pine timber supported at both ends and loaded 
in the middle with a weight of 26,759 pounds, the distance be- 
tween supports being 14 feet? 

2. How much more horse power can a double belt transmit 
than a single belt? 

3. If the speed of a belt is known, is that all that is neces- 
sary to get the horse power that it will transmit? 

4. A double belt is 28 inches wide and runs at a speed of 
2000 feet per minute; what horse power will it transmit? 

5. A battery cell has an electro-motive force of 1.5 volts and 
a resistance of 0.8; the circuit has a resistance of 1.1 Ohms. 
Which will give the greater current, 40 cells in series or 40 
cells in parallel? What is the resistance in each case and 
what is the electro-motive force and current? 

6. If the feed water is 56 degrees and is changed to steam 
at 132 pounds gauge, what per cent. is gained by raising the 
temperature of the feed to 223 degrees? 

Warrensburg, Mo. A. $. E. 

1. For a circular beam supported at the ends and loaded at 
the middle, the following formula is used: 

.39Rd 





10 P= 
| 

in which 10= Factor of Safety, P = load in pounds, R= 
modulus of rupture, which for white pine is 12,500, d= 
diameter in inches and 1 = length of span in inches. Solving 
the problem for d gives the diameter in the above problem as 
20.9 inches. If the factor of safety be taken as six instead of 
teri, the diameter would be 17.8 inches. 

2. Some engineers say that a double belt can transmit twice 
as much power as a single belt, although the best practice 
usually allows 1.5 times as much. 

3. The speed and width of the belt must be known before 
the horse power can be calculated. 

4. The formula for finding the width of a double belt is 
as follows: 

wv 
H, P.= 





550 
in which w = width of belt in inches and v = velocity in feet 
per minute. Substituting the values of question 4 in the above 
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formula, it will be found that the belt will transmit about 102 
horse power. 

5. Forty cells connected in series will have an electro-motive 
force of 60 volts. The internal resistance of the 40 cells will 
be 32 Ohms, therefore, the current will be 40 +(32 + 1.1) 
= 40 + 33.1 = 1.208 amperes. 

If 40-cells are connected in parallel, the voltage of all the 
cells cannot be greater than one cell or 1.5 volts. The internal 
resistance of the battery is equal to the internal resistance of 
one cell divided by the number of cells or 0.8 + 40=.02 
Ohms. Therefore, thé current will be 1.5 -(.02 + 1.1)= 1.5 
+ 1.12 = 1.34 amperes. 

Forty cells connected in parallel will therefore give the most 
current; the current with the series arrangement being 1.208 
amperes and the current with the parallel arrangement 1.34 
amperes. The total resistance with the series arrangement is 
33-1 Ohms and with the parallel arrangement 1.12 Ohms. 

6. The total heat above 32 degrees in one pound of steam at 
a gauge pressure of 132 pounds is 1190.7 heat units and since 
the feed water is 56 degrees, the total heat required is 1166.7 
heat units. If, however, the feed temperature is 223 degrees, 
only 999.7 heat units are required. This is a saving of 14.3 
per cent. over the higher figure.—[Ed.] 

Wattless Current. Copper for Three-Wire Systems. Alter- 
nating Current Voltage. 
EpitoR THE PRACTICAL ENGINEER: 

Will you please answer the following questions through the 
columns of your valuable paper: 

1. What is a wattless current and how is it caused? 

2. Explain why only 3 of the copper necessary for the 
two-wire system is necessary for the three-wire system. 

3. If a 60-cycle alternator is connected to a circuit that has 
an inductance of .o8 Henries and a resistance of 15 Ohms, 
what electro-motive force must be supplied by the alternator 
to force a current of 15 amperes through the circuit? 

Shelburne, Canada. a a ee 

1. Whenever the phase difference, whether lag or lead, is 
very large, the current, being out of step with the volts, is 
almost wattless. This is the case with currents flowing through 
a choking coil or into a condenser, if the resistances are small. 
If the current and volts are out of step 90 degrees, the cur- 
rent is exactly wattless. 

2. In a three-wire system, two dynamos are connected in 
series, so that if the voltage of each machine is 110 volts, 
the voltage across the outside terminals of the machine would 
be 220 volts. A third wire is used, called the neutral wire, 
which connects with the junction of the plus and minus brushes 
of the dynamos. The load requiring 110 volts is always con- 
nected between one of the outside wires and the neutral wire. 

If the load on each side of a three-wire circuit is the same, 
the neutral wire can be made very small, but in no case is it 
possible to exactly balance the load. If it were possible to 
exactly balance the load in every respect, then a three-wire 
circuit would feed as many lamps as a two-wire circuit with 
only one-fourth the weight of wire. In theory, the neutral 
wire needs to be only large enough to convey the amount of 
current which is out of balance, but in practice a large margin 
of safety is allowed, so that the size of the neutral wire ranges 
about one-third to one-half the cross-section of the outside 
lines in large circuits. Since the two outside wires of a three- 





wire system only require one-fourth the weight of copper in 
a two-wire system and since the neutral wire requires about 
one-half of the- cross section of the outside wires, which is 
equivalent to about 1% of the size of a two-wire circuit, there- 
fore the total weight of wire required by a three-wire system 
is approximately 34 of the wire required by a two-wire circuit 
carrying the same load. 

3. The relation between volts, current, resistance, frequency 
and induction is shown by the formula: 

V=CyYy R?+(6.28 n L)? 

in which V = volts required, C = current flowing through cir- 
cuits, R—=resistance, n= frequency, and L = inductance. 
Substituting the proper values, the equation becomes: 


V=15 V 157 -+(6.28 X 60 X .08)? 
= 15 V 225 + 908.4 
= 15 X 33.6 = 504 volts 
which is the electro-motive force required.—[ Ed. ] 








Pump Capacity. Area and Circumference of Manhole. 
Horse Power of Belts. 
EpitoR THE PRACTICAL ENGINEER: 

In your next issue, will you kindly give answers to the 
following questions ? 

1. How many gallons per hour would be handled by a pump 
3” x 8”, running 60 strokes per minute, supposing it to be %4 
full each stroke; also what horse power of boiler is this 
pump capable of supplying? 

2. What would be the circumference and area of a man- 
hole, the large diameter of which is 15 inches and the small 
diameter 1014 inches? 

3. If a one-inch single belt running 800 feet per minute 
transmits one horse power, what would: a 6-inch double belt 
transmit, running at the same speed? 

I may say that there has been some difference of opinion 
among some men here regarding these questions and the cor- 
rect answers thereto and we have decided to leave it to you to 
decide. , 

Toronto, Canada. E. N. G. 

1. The volume of a pump cylinder 3” diameter and 8” stroke 
equals 56.5488 cubic inches. Supposing it to be only 34 full 
each stroke, this gives 42.4116 cubic inches of water pumped 
each stroke, and since the pump makes 60 strokes per minute, 
the amount of water pumped each hour equals 152681.76 cubic 
inches. As there are 231 cubic inches in a gallon, the pump is 
capable of pumping 665.28 gallons per hour, or 5541.78 pounds, 
if the feed water is about 60 degrees. As a boiler horse power 
is equivalent to the evaporation of 30 pounds of water from 
a feed water temperature of 100 degrees into steam at 70 
pounds pressure, the pump should be capable of supplying 
184.7 horse power of boiler. 

2. Since the manhole is in the form of an ellipse, the cir- 
cumference can be found from the approximate formula, 
3.1416 \/ (D? + d?)+ 2, in which D and d are the two diam- 
eters. Substituting the values for D and d, the formula be- 
comes 3.1416 V (15? -+ 10.5?)-- 2, which when worked out, 
gives 40.68 inches for the circumference. This value is ac- 
curate enough for all practical purposes, but if it is required 
to be found exactly, the equation of the ellipse must be found 
and the length of the circumference found from the curve by 


integral calculus. The area of the manhole can be obtained 
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from the formula, .7854(D Xd), which equals .7854(15 X 
10.5) = 123.7 square inches. 

3. A 6-inch single belt running at 800 revolutions per minute 
would transmit 6 horse power, but since it is a double belt 
and a double belt will carry 1.5 times as much load as a 
single belt, the 6-inch double belt should transmit 9 horse 
power.—[ Ed. ] 
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Setting Piston Valves. The Action of Steam in a Com- 
pound Westinghouse Engine. 

Epitok THE PRACTICAL ENGINEER: 

Will you kindly answer me the following questions: 

1. How do you set a piston valve on a piston valve steam 
engine ? 

2. How does the steam work in a Westinghouse compound 
engine ? 

Cambridge, Mass. ae. op 

1. With the single piston valve, steam is admitted at the 
centre of the valve, or just the reverse of a plain slide valve 
engine, so that the eccentric must be moved in the opposite 
direction to which the engine is to run when setting the valve. 

If there are no marks on the valve seat or valve stem, the 
first step in setting the valve would be to take off the valve 
covers and take out the valve to see that it is in good condi- 
tion and to get the dimensions of it. Then make a thin sheet 
steel gauge equal in length to the length of the valve face plus 
the lead it is desired to give the valve. The shape of this 
gauge can be made as shown in Fig. 1. Replace the valve in 
the chest and connect it to the valve stem. The eccentric 
should then be turned from one extreme position to the other 
to see that the valve opens the ports an equal amount on both 
ends. If there is an unequal opening of the ports, the eccentric 
rod should be shortened or lengthened until the valve has an 
equal movement. The eccentric should then be moved to the 
extreme position farthest from the cylinder. Then place the 
gauge against the edge of the port and with a scriber mark a 
fine line on the seat as shown in Fig. 2 at a. Remove the 
gauge and turn the eccentric in the same direction the engine 
is to run until the end of the valve just comes even with the 
line a. Secure the eccentric to the shaft and turn the crank in 
the direction it is to run until the eccentric reaches the extreme 
position nearest the cylinder. The gauge is now placed against 
the edge of the opposite port and a fine line drawn on the seat 
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Fig. 1. 


in the same manner as shown in Fig. 2. Then turn the crank 
to its dead centre farthest from the cylinder when the end of 
the valve should just reach the line on the seat. If the end 
of the valve does not come even with the line, the eccentric 
should be turned so as to move the valve one-half of the dis- 
tance between the line and end of the valve. The valve will 


then open both ports to the proper lead when the crank is 
passing both centres. 

When it is undesirable to remove the valve chest covers 
each time the valve is set, the valve rods should be marked and 
trammed and by carefully preserving the gauges, any inac- 
curacy in the valve motion can be found easily. 

2. The Westinghouse engine as usually built consists of two 
single-acting cylinders with the cranks 180 degrees apart. The 
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Fig. 2. 


steam is admitted into the head end of each cylinder, where 
after doing its work it is exhausted. 

In the compound engine, however, the steam after entering 
the head end of the high-pressure cylinder is made to complete 
its work in the head end of the low-pressure cylinder, there 
being two single-acting cylinders with cranks 180 degrees 
apart, the pistons in all engines of the Westinghouse type be- 
ing of the trunk pattern. 

The steam distribution can be explained by referring to 
the accompanying diagrams. One piston valve is used for 
distributing the steam in both cylinders. Fig. 3 shows the 
high-pressure piston about to begin its downward stroke and 
the low-pressure piston is just starting on its return stroke. 
The valve is moving toward the left and has travelled from 
mid-position just the amount of the steam lap and lead, and is 
beginning to uncover the port leading from the steam space S. 
The right hand end of the valve, having no lap, has already 
uncovered a part of the port leading to the low-pressure cylin- 
der. The valve travelling toward the left admits steam from 
the steam space S into the space around the neck of the valve, 
and thence through the port into the high-pressure cylinder, 
driving the high-pressure cylinder downward; at the same 
time the crank is forcing the low-pressure piston upward, and 
the exhaust is passing through the port into the right hand 
end of the steam chest and thence through the passages shown 
into the exhaust chamber E, and away through the exhaust 
pipe connecting with E. When a portion of the revolution has 
been completed—depending upon the position of the governor 
—the valve has gone to the limit of its travel to the left and 
returned to a point where it just covers the admission port, 
cutting off the steam, and is travelling to the right. 

The exhaust end of the valve, on account of not having 
lap, has not yet covered the port, the several parts being in the 
position shown in Fig. 4. 

Referring to the theoretical indicator diagram, Fig. 5, an 
indicator attached to the high-pressure cylinder would have 
described the admission line a b, while an indicator on the 
low-pressure cylinder would have described a corresponding 
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portion of the exhaust line f g. As the pistons continue their 
strokes the steam in the high-pressure cylinder and the space 
around the neck of the valve expands, and the valve, travelling 
toward the right, closes the port leading to the low-pressure 
cylinder before the completion of the upward stroke of the 





low-pressure piston, compressing enough of the exhaust to fill 
the clearance spaces. 

Referring again to the theoretical card, during this period 
the indicator on the high-pressure cylinder would have drawn 
the expansion curve D c, and the indicator on the low-pressure 
cylinder would have completed the exhaust line f g, and drawn 
the compression curve g c¢. 


a b 











Fig. 5. 


On the completion of one-half of the revolution, the valve 
and pistons occupy the positions shown in Fig. 6. The low- 
pressure piston is commencing its downward stroke, and the 
high-pressure piston is starting on its return stroke. The 
valve is travelling toward the right, and beginning to uncover 
the port leading to the low-pressure cylinder, establishing 
communication between the two cylinders through the space 
around the neck of the valve. As the pistons continue their 





Fig. 6. Fig. 7. 


travel the steam is exhausted from the high-pressure cylinder 
into the low-pressure cylinder, until the valve has gone to the 
limit of its travel to the right, and come back again so as to 
cover the low-pressure port and interrupt communication be- 


tween the cylinders. During this period an indicator on the 
high-pressure cylinder would describe the exhaust line ¢ d 
on the theoretical card, and were there no port friction the 
low-pressure admission line would coincide with c d. The 
steam expands during this part of the cycle, as shown by the 
drop of pressure from c¢ to d, by reason of the greater area 
of the low-pressure piston. 

The valve and pistons are now in the position shown in 
Fig. 7, the valve moving toward the left, and the pistons 
continuing their respective strokes. From this point to the 
completion of the revolution the steam remaining in the high- 
pressure cylinder and space around the neck of the valve is 
compressed up to or near initial pressure, while the steam in 
the low-pressure cylinder continues expanding until just before 
the end of the stroke, when the right hand end of the vaive 
uncovers the low-pressure port for release. During this period 
indicators on both cylinders would draw lines corresponding 
respectively to d a and d ef on the theoretical card, and the 
valves and pistons would come back to the positions shown in 
Fig. 3, ready to start again on a similar cycle. 

The very large high-pressure clearance, comprising not only 
the port volume and the ordinary clearance between the piston 
and the end of the cylinder, but also the volume around the 
neck of the valve, which space is always in connection with 





Fig. 8. 





the high-pressure cylinder, appears to be opposed to all ideas 
of economical design, but as this clearance is never in com- 
munication with the exhaust, it is claimed that there are no 
free expansion losses. 

The by-pass valve, which as previously stated is for clear- 
ness shown as a plain stop cock, is merely a convenience for 
starting. If the engine is standing with its high-pressure pis- 
ton at the top of its stroke, it can be started without opening 
the by-pass. If, however, the low-pressure piston should be at 
the top of its stroke as in Fig. 9, then the valve is in such 
position as to close the port which admits live steam, and con- 
sequently starting in this position would be impossible. On 
opening the by-pass as in Fig. 9, live steam is admitted to the 
space around the valve, and as the valve is moving toward the 
right and uncovering the port to the low-pressure cylinder, 
as soon as the crank is a little past the centre, steam of the 
same pressure will be acting against both pistons. Owing to 
the greater area of the low-pressure piston it will descend, 
forcing the high-pressure piston upward. On completing half 
the revolution, the valve will have cut off communication 
between the low-pressure cylinder and the space around the 
neck of the valve as shown in Fig. 8, leaving the pressure on 
the high-pressure piston only, which will consequently descend 
and complete the revolution. This is the only office of the 
by-pass valve, and it should be closed as soon as the engine 
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is fairly under way, and before the throttle valve is fully 
opened. 
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Grate Surface. 
Epitok THE PRACTICAL ENGINEER: 
Kindly let me know how much grate surface is required by 
a boiler, say of 100 horse power? 
Baltimore, Md. ae & 
The square feet of grate surface required per horse power 
can be computed from the formula 


EXC 





34-5 
in which E is the rate of evaporation and C is the rate of 
combustion. The product of E times C in the formula gives 
the weight of steam evaporated per square foot of grate per 
hour and by dividing 34.5 by this quantity it will give the 
square feet of grate required per horse power. The rate of 
combustion is rarely less than 15 pounds of coal per square 
foot of grate and the average rate of evaporation is about 9 
pounds of water per pound of coal, so that 34.5 +(9 X I5) 
= .26 square feet per horse power, so that the above boiler 
should have .26 X 100 or 26 square feet of grate surface.— 


[Ed.] 
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The Lagonda Automatic Boiler Cut-off Valve. 

The tendency of modern engineering has been in the direc- 
tion of the perfection of safety devices, so that in case an ac- 
cident happens, there will be some automatic device on hand 
ready to prevent the destruction or loss of life which the 
accident otherwise would cause. In the case of a power plant, 
there is the likelihood of the steam header bursting or of a 
tube giving way, in which cases unless the steam is imme- 
diately shut off, dire results might happen. 

The Lagonda Automatic Stop Valve represents one of these 





The Lagonda Automatic Boiler Cut-Off Valve. 


safety devices which acts so that in case the steam header 
breaks, it shuts off all the boilers, or if a tube fails, it shuts 
off that boiler from the steam header and localizes the trouble. 
It works instantly either way and depends directly for its 
action upon the flow of steam through the valve. 

The cross section of the valve is shown in the accompany- 


ing illustration. A is the main body of valve; B the yoke; 
C the main stem; D the upper valve with sleeve E, in which 
small end of stem C works loosely; F is the spider between 
valves D and H, which fits the bore in the seat and guides the 
valves to their seats; G is the double valve seat, seating D on 
the top and H on the bottom; I is the forked lever, which 
rocks freely up and down and holds the valves in their normal 
working position; J is a forged lever which carries weight K 
and works on same stem as lever I, balancing weights D, F 
and H; L is the brass stuffing-box gland. 





Sectional View of Lagonda Automatic Boiler Cut-Off Valve. 


When in its normal position, the upper valve rests upon its 
seat and prevents the steam from entering the boiler as, for 
instance, when the boiler is shut down. When steam is raised, 
it remains closed until the boiler pressure slightly exceeds the 
pressure in the main; then the valve lifts and steam flows 
from the boiler into the main. The valve is very nearly bal- 
anced by the weight and a slight flow of steam raises it to 
the mid-position, as shown on sectional cut. At that point 
the weight strikes a rest and the valve remains in the mid- 
position permanently, while steam is being drawn from the 
boiler, except in the case when a break should occur beyond 
the valve, when the excessive rush of steam will carry the 
lower valve up against the seat, shutting off the boiler. Should 
anything happen within the boiler, the reverse flow of steam 
would cause the upper valve to drop upon its seat and shut 
off the main. 

The rate of flow at which the boiler would be shut off is 
determined by the weight of the valve and the distance be- 
tween the two valve faces. This is adjusted to correspond to 
the greatest overload at which it is desired to operate the 
boiler, say, a little over twice the normal rated capacity or 
when the water begins to rise in the gauge glass. 

One of the earliest valves of this design was placed in the 
boiler house of a smelter at the Anaconda Mines, Anaconda, 
Mont., in 1904, and since then, it is said, that while the boiler 
has been frequently shut down for repairs and cleaning, it 
has never been necessary to touch the valve. The fireman 
simply stops firing and the valve cuts the boiler out. After 
cleaning, the boiler is fired up again and when steam pres- 
sure becomes the same as the pressure in the main, the boiler 
cuts in again. 

A large number of tests have been made to see how it would 
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act in cases of accident. Valves opening into the atmosphere 
were placed above and below the automatic valve and when 
these were opened both slowly and rapidly, the automatic 
valve is said to have operated perfectly. 

These valves are manufactured by the Lagonda Manufac- 
turing Co., of Springfield, Ohio, where other information 
can be obtained. 

The American Dead Weight Gauge Tester. 

It is one of the most usual occurrences, when looking over a 
battery of boilers, to find the steam gauges varying as much as 
five or ten pounds. This is very misleading and since a gauge 
is put on a boiler to indicate what pressure there is within it, 
effort should be made from time to time to find out if the 
gauge is reading correctly. 

One of the simplest and most accurate instruments for 
testing the accuracy of a gauge is shown in the accompanying 
illustration and is the result of years of experiments which the 
American Steam Gauge and Valve Mfg. Co. has made along 
this line. 

Referring to the line cut, the gauge tester consists of a main 
pump cylinder B, connected directly with cylinder G and piston 
F of known area, operated by weights conforming to the area 
of the piston. Cylinder:C has a screw plunger for raising or 
lowering piston F under weight. Auxiliary oil chamber A 
has a plunger for filling the connection to gauge and main 
pump cylinder through three-way cock D. The oil is con- 
tained within the pump at all times, eliminating the necessity 
of pouring it in and out before and after testing. 

When in use, chambers A, B and C are filled with a light 
mineral oil, chamber A being filled through cock D and cham- 
bers B and C being filled through cylinder G. The gauge to 
be tested is connected to suitable connections at the top of cock 
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The American Dead Weight Gauge Tester. 


D. Place the handle of cock D down, pull out handle E until 
the gauge shows pressure and the tube is filled. Then turn 
D to the position shown in cut, which then connects the gauge 
to be tested with the chamber B. 

In testing, the plate on piston F should be kept about 2 
inches above cylinder G, which can be regulated by screwing 


handwheel H. Weights, giving known pressures, are then 
placed on piston F and the corresponding readings of the 
gauge can be taken and the gauge adjusted to read correctly. 

When the test is completed, the handle D should again be 
turned down so that the oil is drawn from the gauge tube back 





” 





Sectional View of American Gauge Tester showing 
Construction and Operation. 


into chamber A. The oil is thus contained within the pump 
at all times, eliminating the necessity of pouring it in and out 
before and after testing. 

It is said that while these gauge testers have only been on 
the market for eight or ten weeks, they are already used by 
the Government and a number have been introduced into sta- 
tionary plants. For illustrated circular, address American 
Steam Gauge and Valve Mfg. Co., 208 Camden St., Boston, 
Mass. 
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The Lunkenheimer Premier Gas Engine Lubricator. 

A new form of gas or gasoline engine oil cup, known as 
the Lunkenheimer Premier Lubricator, which is especially 
designed to give positive and proper lubrication to the engine 
cylinder, is shown in Fig. 1. The cup is made entirely of 








Fig. 1. 


bronze composition, which is finished throughout, and is so 
constructed that there is no liability of its shaking to pieces, 
owing to the jarring of the engine. 

The cup is filled at the top through a large hole, which 
permits the use of a can having a large spout. A tight joint 
between the filling plug H and top of the cup is insured by 
the use of a lead washer I, which conforms to any irregularity 
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which might exist between these bearing surfaces. It is said 
that this gasket will last indefinitely but should it wear, it 
can easily be renewed. To permit of refilling the cup when the 
engine is running, the valve C has been provided. 

The regulation of the feed is accomplished by means of the 
valve K. This valve is provided with a fine needle point and 
as the thread on the stem has a very fine pitch, a close regu- 
lation can be obtained. The stuffing-box L serves the pur- 
pose of preventing the leakage around the valve stem K, and 
at the same time enough pressure can be brought to bear on 
the stem so that the unseating of the valve can be prevented. 
The object of the tube T, within the cup A, is to equalize the 
pressure on the oil, which permits the oil to drop by gravity 
through the sight-feed and thence to the cylinder. 

To provide against the back pressure (which will more or 
less escape past the pistons) interfering with the proper for- 
mation of the drops in the sight-feed, and causing oil to spatter 
around the glass, the shank B, shown in detail Fig. 2, is fitted 
with a large ball check valve D. It has been found, however, 
that where the back pressure is unusually great, as in engines 
with worn piston rings, the ball check does not entirely remedy 
this trouble. To meet this condition, a baffling cap E has 
been provided just above the valve C. The gases escaping 
past the ball check D are muffled and diffused by means of 
cap E, and hence the drops form freely and steadily and the 
sight glasses never fill up. 
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Fig. 2. 


The construction of the sight-feed is shown in detail, Fig. 3. 
This consists of the holder M, retaining the ring N, two rub- 
ber washers OO, and the “Bull’s Eye” sight-feed glass P. 
The glass is made very strong so that it will not break except 
from external causes, in which case the glass can be re- 
placed by removing holder M, then the retaining ring N, by 
placing a nail in one of the slots R and giving it a slight tap 
with the hammer. The new glass can then be inserted and 
tightened. 

The Premier lubricator is manufactured by The Lunken- 
heimer Company, of Cincinnati, Ohio, who will be pleased to 
give any further information about it. 
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Book Reviews. 

Hendricks’ Commercial Register of the United States for 
Buyers and Sellers. 15th Annual Edition. Size,7x10. 1,275 
pages, 350,000 names and addresses, 15,000 business classifica- 
tions. Published by S. E. Hendricks Co., 76 Elm St., New 
York City. Price, $10.00. 

Each year that the Hendricks’ Commercial Register is pub- 
lished, it shows vast improvement in the classification of 
business names and addresses and a greater number of names 
under each classification than the year before, and this year 





shows a greater improvement than ever before. 

The book is devoted especially to the interests of the me- 
chanical, engineering, architectural, contracting, electrical, rail- 
road, iron, steel, mining, mill, quarrying, exporting, and 
kindred industries and is one of the best books of its kind 
published. It should be very valuable to the buyer and seller, 
as there is not a manufacturer or dealer in everything em- 
ployed in the manufacture of material, machinery and apparatus 
used in the allied industries, from the raw material to the 
manufactured article and from the producer to the consumer, 
whose name does not appear in the proper classified list. 

It is also valuable as a buyers’ reference, for the architect, 
engineer, contractor, manufacturer, jobber, retailer, machine 
shop, foundry, mill, factory, mine and plantation. 
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Book Reviews. 

Water Softening and Treatment, by William H. Booth. 
Size 51%4x8%. 300 pages, 92 illustrations and 41 tables. 
Published by D. Van Nostrand Co., New York City. Price, 
$2.50. 

Since all natural waters contain some impurity and since 
these impurities are more or less deposited on the heating sur- 
face of a boiler to form scale, it is a question of prime impor- 
tance to understand the process of formation and the methods 
of prevention so that a better efficiency of the boiler heating 
surface can be obtained. 

This book has been written for the purpose of explaining 
these things. It is written in a clear manner without the use 
of complex chemical formula which are so very confusing to 
the average person. 

The first portion of the book takes up the treatment of 
water by softening, oil separation and filtration. Under this 
heading the kinds of impurities water contains, the effect of 
various reagents, oil and heat on the water; apparatus in com- 
mercial use to prevent the formation of scale, the use of 
boiler compounds, oil separation and mechanical boiler cleaners 
are taken up in succession. 

The second portion of the book is devoted to air pumps, 
condensers and circulating pumps. Various types of auxiliary 
apparatus are described in detail in this portion as well as 
some general pointers about the use and design of the different 
types. The third portion of the book takes up the question of 
feed water heating, economizers and the practical application 
of stage heating. Cooling towers are then described, together 
with the calculation of the amount of air required for cooling, 
after which feed pumps and injectors are discussed. 

The title of the book does not indicate completely what its 
contents are, but it should prove valuable to anyone interested 
in the subject of scale formation and auxiliary apparatus 
around a power plant. 
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To determine the refrigerating effect produced by the 
evaporation of one pound of liquid ammonia at a given back 
pressure, a deduction must be made, from the latent heat of 
evaporation at that pressure, for the work required to cool 
the ammonia itself from the temperature at which it enters 
the evaporating coils to the temperature at which evaporation 
takes place. The temperature at which the ammonia enters the 
evaporating coils should be approximately that of the water 
used for condensing purposes. 
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EDITED BY THE ADVERTISING MANAGER 


Have you ordered an “eracto” Packing Gauge 
and Cutter? If not, you don’t know what you 
are missing for it’s about the best tool that has 
recently been invented for the engine room. 
It does away with measuring entirely. All you 
have to know is the diameter of the rod and the 
size of the packing to be used and you can cut 
an exact fit in two seconds, but that’s only the 
beginning of the story. It’s continued in a 
little booklet that tells all about the device. If 
you have not received one of these booklets, 
write for a copy to Green, Tweed & Co., 109 
Duane St., New York. 





H. B. Underwood & Co., 1025 Hamilton St., 
Philadelphia, will occupy four pages in the 
September issue of THE PRACTICAL ENGINEER 
with an elaborate description of their works, 
including half-tone illustrations of both in- 
terior and exterior views, and some of their 
many special portable tools and methods for 
repairing engines in position and without re- 
moval to their shops. This description will 
appear in the advertising section of the paper 
but it will be highly interesting to the many 
engineer friends of this old and well-known 


concern, and in fact it should interest every ° 


engineer who has ever had an engine accident 
or found it necessary to have his engine over- 
hauled at short notice, for the reputation of 
Underwood & Co. has been made on their ability 
to handle any kind of engine repair job and to 
do it quickly and well. 





The Richards’ Corliss Engine, shown on the 
front cover of this issue, is well-known and 
exceedingly popular in Philadelphia and vicin- 
ity where hundreds of them are in service in 
textile mills and other manufacturing estab- 
lishments. We know of no engine that has 
given better satisfaction or produced more eco- 
nomical results. The builders have published 
an attractive catalogue of which they will mail 
a copy to any one writing them or furnish any 
further specific information desired. Address 
Corliss Engine Works, 4041 N. Fifth St., Phila- 
delphia. 





The Improved type of Tripp Metallic Pack- 
ing is shown in a new illustrated circular just 
issued by the manufacturers, Wm. B. Merrill & 
Co., 74 India St., Boston, Mass. 





The Power and Mining Machinery Company, 
Milwaukee, Wis., now have on the press their 
catalogue No. 6 descriptive of their machinery 


for the Roasting, Smelting and Refining of Cop-. 


per and Silver-lead Ores. 

This catalogue will contain about 176 pages, 
size, 6x9 inches, amply illustrated, and will 
contain information of interest to the practical 
mining and smelting man. It will be ready for 
distribution about July 15th, and will be sent 
upon request to those interested. 





One of the best opportunities that is now 
open to engineers and owners of small steam 
plants, is to start slowly, in a small way and 
to gradually develop a central station heating 
plant. There are thousands of small and me- 
dium sized boiler plants where the capacity 
greatly exceeds the demands upon it. How 
such plants can be converted into profit earners 
is told in a little book published by American 
District Steam Co., Lockport, N. Y. Write for 
a copy. It’s worth studying. 





The man who knows his business is generally 
a winner, but he who knows his business and 
also knows how to tell others about it in a 
manner that entertains while it instructs, and 
convinces all the while, will be doubly success- 
ful. The latter qualities are strongly em- 
bodied in a little booklet entitled, “Whirled to 
the Top,” just issued by the Ohio Blower Co., 
Cleveland, Ohio. It tells about the Swartwout 
Cast-Iron Exhaust Head and gives reasons for 
ing, especially if you are contemplating the 
purchase of exhaust heads, and a copy will be 
the making of such a “head.” It’s worth read- 
sent free to any one who cuts out the coupon 
on page 63. 





The Ohio Blower Co., 43-47 Michigan St., 
Cleveland, Ohio, manufacture Dust Collectors, 
Furnace Feeders, Blow Piping, Exhaust Heads, 
Steam Separators, Blowers, Heating and Venti- 
lating Systems, Dry Kilns and Engines. Esti- 
mates or special information will be furnished 
upon request. 





The Brunswick Refrigerating Machine Co. 
have purchased the plant of the National 
Water-Tube Boiler Co., of New Brunswick, 
N. J., and will push the manufacture and sale 
of these boilers vigorously. Last January, 
when the Brunswick Refrigerating Company 
was reorganized, such well known men as W. 
Campbell Clark, who is at the head of the 
spool cotton trust; Theodore Frelinghuysen, 
who is the treasurer and the head of the selling 
department of the spool cotton trust; A. M. 
Coates and J. Henry Smith, of the Coates 
Thread Company; F. A. Sales, all millionaires 
many times over, became interested with the 
Messrs. Johnson in the Brunswick Refrigerating 
Company and the capital stock was increased to 
$2,000,000. 

It is this Company, with this backing, which 
now proposes, in connection with the manufac- 
ture of refrigerating and ice-making machines, 
to take up the manufacture and sale of Water 
Tube boilers under the patents which it has 
bought from the National Water Tube Boiler 
Company. 





The inventor of Sweets Separator has been 
manufacturing steam engines for about fifteen 
years, during that time his attention had been 
called to hundreds of cases where engines of all 
makes had been broken from water in the 
steam, cylinder head had been shoved off, pis- 
tons smashed, piston rods bent, crossheads and 
connecting rods either broken or rendered sadly 
in need of repairs, valves torn apart and valve 


rods made useless. In addition to this the cut- 
ting of valves, valve seats and cylinders could 
in many cases be traced to the same cause. 
This could not continue and a remedy was 
sought and found. The remainder of this inter- 
esting story is told in a little booklet issued by 
the Direct Separator Co., 220 Marcellus St., 
Syracuse, N. Y. It tells of Sweets Separators, 
their construction, operation and of the benefit 
they are to their users. 





A catalogue describing Holmes Metallic Pack- 
ing and showing several half-tone illustrations 
of large engines and pumps upon which the 
packing is in service, is issued by the Holmes 
Metallic Packing Co., Wilkes-Barre, Pa. 





In order to handle the increased volume of 
business since placing on the market the C. H. 
Wheeler Improved Surface Condensers and the 
Mullan Suction Valveless Air Pump, the C. H. 
Wheeler Manufacturing Co., of Philadelphia, 
have found it necessary to make a large addi- 
tion to their shops; they have also installed 
a quantity of new tools, many of which were 
built especially for their work. Feeling fur- 
ther expansion necessary, they have at present 
plans under consideration, which when com- 
pleted, will double their present capacity. They 
also report an unusual demand for their boiler 
feed and underwriter fire pumps. 


Wanted Salesmen traveling among engineers 
to sell the France Metallic and 
Fibrous Packings. Good inducements on un- 
occupied territory, Address 

FRANCE PACKING Co., Tacony, Phila., Pa. 


PATENT 








Watson E. Coleman, Patent 
Attorney, Washington, D. C. 
Advice free, Terms low. Highest ref, 


ISEDORE S. PRENNER, E.E. 
Attorney-at-Law, Solicitor of 
Patents, Consulting Engineer, 


PATENT 
Procured Lav, Patent and Engineering 


Room 1108 Betz Building, Philadelphia. 


PATENT. PROMPTLY SECURED. 


, Highest references from prom- 
inent manufacturers. Write for Inventors’ Hand- 
Book, SHEPHERD & PARKER, 186 Deitz 


Building, Washington, D. C. 














‘ BETWEEN 
Buffalo and Detroit 


The D. & B. Line Steamers leave Buffalo 
daily at 5:30 p.m. (eastern time) and Detroit 
week days at 5:00 p.m. , Sundaysat 4:00 p.m. 
(central time) reaching their destination the } 
next morning. Direct connections with early } 
morning trains. Lowest rates and superior 
service to all points west. \ 

Rail Tickets Available on Steamers 
All classes of tickets sold reading via Michi- § 
gan Central, Wabash and Grand Trunk Rail- { 
ways between Buffalo and Detroit, in either { 
direction, will be accepted for transportation { 
on D. & B. Line Steamers. Send 2 cent | 
stamp for illustrated pamphlet. Address ! 
A. A. SCHANTZ, G.S. & P.T.M., Detroit, Mich. ; 

U 


baat & Buffalo Steamboat Co. _| 
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The Quaker City Rubber Company, Philadel- 
phia, has just issued a new catalogue devoted 
exclusively to the packings they manufacture. 

It has twenty-four pages bound in an attrac- 
tive cover and contains over thirty fine half- 
tones of packings. 

Special care is shown in illustrating their 
famous P. P. P. Rod Packing, in ring, coil and 
spiral form. 

Their Ebonite Sheet Packing—which they 
claim to be without an equal—-is handsomely 
illustrated in two colors. 

As the Quaker City Rubber Company manu- 
facture packings for all purposes, the booklet 
will serve as a handy guide for the engineer in 
search of the right packings. 

We predict this booklet will be most popular 
among the engineers and would suggest that 
you write for a copy. 





Mr. Thos. G. Keogh has opened an office at 
434 Park Row Building, New York. Mr. 
Keogh informs us that he is prepared to take 
up and push the sale of steam specialties of 
merit and will be pleased to correspond with 
manufacturers who desire efficient representa- 
tion in the New York market. Mr. Keogh is 
well known in the steam field as a high-grade 
and thoroughly reiiable salesman. 





The Oswego Boiler and Engine Co., Oswego, 
N. Y., make a specialty of manufacturing cir- 
cular steel tanks for gas, gasoline, air and 
water for use as blow-off, receiving, drip, pres- 
sure or hot water tanks. They have just issued 
a new tank catalogue giving sizes, capacities, 
prices, etc., which should prove interesting to 
engineers. A copy will be mailed by them to 
any one interested. 





The United States Treasury Department has 
awarded the annual contract for boiler com- 
pound to the Geo. W. Lord Company, of Phila- 
delphia. 

An analysis of feed water for each of the 
many government buildings is made several 
times per year by Lord’s laboratory and special 
chemicals for each case supplied by them. 

The Geo. W. Lord Company claim to be the 
originators of manufacturing boiler compounds 
in this scientific manner and it is not surpris- 
ing that the United States, as well as several 
other Governments, have adopted their products 
as standard. 





Frederick H. Mason, Detroit, Mich., has be- 
come the representative for the Alphons Cus- 
todis Chimney Construction Co., for the State 
of Michigan. He still continues as sales agent 
in that territory for the well-known Cochrane 
Feed Water Heaters, Sorge Cochrané Purifying 
System and Cochrane Separators. 





Thos. C. Warley & Co., 221 S. Front Street, 
Philadelphia, Pa., manufacturers of the well- 
known Warley’s Boiler Cleansing Compounds, 
whose advertisement appears on another page 
of this paper, inform us that there is a large 
and increasing demand for their products, 
which they attribute to the high quality and 
efficiency of their goods, and the absolute guar- 
antee given with each package that it will do 





the work for which it is intended. They have 
just completed a large order for San Francisco, 
which was ordered shipped all rail to avoid de- 
lay. They are also exporting large quantities 
of compound, having agencies in many of the 
principal cities of the world. This firm has 
been in business for a great many years, and is 
now fully prepared to handle the most difficult 
cases of scaled boilers and give satisfactory re- 
sults. Engineers and steam users who have ex- 
perimented with other compounds without 
satisfactory results will do well to communi- 
cate with this firm, and their inquiries will 
receive careful and prompt attention. 





The American Dead Weight Tester is a new 
improved device for testing steam gauges, and 
all other pressure gauges. It is described in a 
neatly printed circular just issued by Ameri- 
can Steam Gauge Co., 208 Camden St., Boston, 
Mass. A copy will be mailed to any one inter- 
ested. 





The Ruggles Perfection Flue Cleaner is inex- 
pensive and a mighty handy thing to have 
about the boiler house. It is sent on 30 days’ 
trial to responsible parties. Write for “Blue 
Book” to Scully Steel and Iron Co., Halstead, 
Fulton and Wayman Sts., Chicago. 





We have not often seen a more attractive cat- 
alogue of packings than a new one just re- 
ceived from The Charleston Metallic Packing 
Co., of Charleston, S. C. In addition to de- 
scribing the original Charleston Metallic Pack- 
ing, it also shows a very complete line of 
fibrous packings for every grade of packing ser- 
vice, including sheet packing for various uses, 
pump valves and gaskets, all of which are at- 
tractively illustrated with excellent half-tone 
cuts. The Company want to send a copy to 
every engineer who writes for it. , 





The Williams Gauge Company have opened 
an office at Montreal, which will be conducted 
by Mr. Wm. M. Courtenay. This is the third 
office in the Dominion of Canada now operated 
by this Company, who have found it necessary 
to handle the business which has been coming 
to them from that country. 





An attractive booklet published by the New 
England Roller Grate Co., Whitney Building, 
Springfield, Mass., describes the construction 
and operation of their grates. These grates 
have made some remarkable records during the 
past five or six years and have become highly 
popular with all who have used them. 





GRAPHO 


SOMETHING NEW 
A new preparation for enriching oils. 
Will suspend in oil. 
No more Hot Journals. 
Engineers who have tried same claim 
it to be the best yet. 
SEND FOR SAMPLE 


A trial will convince you 
AGENTS WANTED 


GRAPHO MFG. CO. 
Cor. Frank and Commercial Sts. 
ROCHESTER, N. Y. 


F. A. Genth, st. 


Analytical and 
Consulting Chemist 


222 WALNUT STREET 











Telephone Philadelphia 





NEW EDITION 
Care and Management of 


Electric 
Power Plants 


By NORMAM H. SCHNEIDER 


thoroughly revised and enlarged, with many 
new diagrams, tables and 137 new illustrations. 


A practical book for the practical man, 
containing a fund of valuable information for 
those who have to do with Electric plants. 

Among others there are chapters on 

Storage Batteries 

Standard Wiring 
Switchboards and Instruments 
Incandescent Lamp Testing 


294 Pages 203 Illustrations 
Handsome Full Limp Leather, ° $2.50 
Cloth, - = = = = $1.50 


Spon & Chamberlain 
123 P. E. Liberty St., New York 











Stops The Leak Every Time 





The 
Smith 
Pipe 
Clamp 








W. CLIFFORD SMITH 


A complete set for every size of pipe in 

your plant will save many a dollar. 

Quickly applied while pressure is on the pipe 
WE GUARANTEE TO STOP THE 

LEAK. Steel or brass, all sizes, 3/-inch 

to 20-inch. No trouble to send further 

information. 


138 N. SIXTH STREET 
PHILA., PA., U. S. A. 
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Filters 




















WASTE Or ORIPPINGS FROM ENGIN 







“Unit” 
Oil 














Three ‘‘ Units ’” Connected and Operated as One Filter. 





It will successfully handle heavy and light grade oil. We guarantee this. 


Each “ Unit” is 42 inches long, 3 feet high and 28 inches wide and has a filtering capacity of from 175 to 225 


gallons per day. 


Each “ Unit” is so constructed that it can be used with or without an oiling system and as the power increases 


additional “ Units ” can be installed and connected with present filters. 


The Philadelphia Rapid Transit Company have 10; United States Steel Corporation 4; Baldwin Locomotive Works 
are using 1; the Calumet and Hecla Mining Company 7, and John D. Rockefeller has purchased 2 for the new office 


building recently erected in Cleveland, Ohio. 


This shows you where but 24 of over the 20,000 Oil Filters which we have made in our 14 years’ experience are. 





We send them on 30 days’ trial. 


The Burt Exhaust Head 


is cheaper than a new roof. 


It prevents drenching and rotting of the roof. 
It prevents icy sidewalks and damage suits resulting from them. 
It positively removes water and oil from exhaust steam lines. 
The Voledo Heating & Lighting Company says : 
Toledo, O., October 20, 1893 
The Burt Mfg. Co., 
Akron, Ohio. 

Gentlemen: We are in receipt of your favor of the 19th inst., and in reply 
would say that the three Burt Exhaust Heads are giving us entire satisfaction. In 
fact, they are the best thing in that line that we know of. _k ven though at times 
they are worked above their capacity, we have failed to see any water get past 
them, and when they are worked at their capacity, we find them practically 
noiseless and a great aid in muffling the exhaust. 

Yours truly, 
The Toledo Heating & Lighting Co., 
Per Ed. Befaryan, Supt. 


This letter is characteristic of how all customers feel. 


You will too when you get one. . 
Our 48-page catalog describes our full line of Oil Filters, also The Burt and 


Standard Exhaust Heads. Copy sent on request. 


The Burt Mfg. Co. criicsrtcvas 204 Main Street 


AKRON, OHIO, U. S.“A. 
Carried in stock by Shelby & Co., 66 Leonard Street, London, E. C., England, Sole Agents for Great Britian. 


Reduce Lubricating Oil Bills 50 per cent. 








*Unit’ 
Oil 
Filters 
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until he has mastered the science of advertising his 
product successfully. Every cent’s worth of busi- 
ness that you do, results from advertising in some form ! 

Many a good man has remained on the lower rungs of 
the ladder because he failed to recognize the meaning of 
that statement. 

Not all things can be advertised successfully in the 
same way, but all things of merit can be advertised 
successfully in some way, and the men who make a 
study of advertising in its various forms all agree that the 
engineering papers offer the most direct and economical 
route to the consumer of power plant equipment and 
supplies. 

The Practical Engineer is read in Seventeen Thousand 
engine rooms by engineers who buy it and pay for it, 
because they want it. They are our friends, it is their 
confidence in the paper that has made it. 

During the past month we have received six letters 
from six of the largest advertisers in the steam field 
each saying that the returns from The Practical 
Engineer are greater than from any other paper. Two 
of these letters from two of the very largest adver- 
tisers say that the returns from The Practical 
Engineer exceed the returns from practically the same 
copy in all other engineering papers combined. These 
letters form a mighty convincing bunch of evidence, 
you can see that if you are interested. 


Any advertiser is invited to examine our paid subscription 
list and Post Office mailing receipts at any time. 


N° man may call himself a successful business man 











| 
| 
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PEERLESS PISTON satel 
VALVE ROD PACKING 








Made with Round Core of the celebrated Rainbow Packing Compound, 
surrounded by layers of soft, loosely woven duck, thoroughly : impreg- 
nated with finest grade of plumbago lubricating material. 


WILL HOLD 400 LBS. OF STEAM. 


WE MAKE THE PEERLESS PISTON AND VALVE ROD PACKING ROUND, SQUARE, SPIRAL 
AND IN RINGS. 


WE CONFIDENTLY BELIEVE THIS PACKING TO BE FAR SUPERIOR 
TO ANY PISTON AND VALVE ROD PACKING ON THE MARKET. 


DON’T WAIT! ORDER A BOX TO-DAY! 


> HHH F 644s $444 Hoo] 


SUCCESS SEMI-METALLIC DIAGONAL EXPANSION 
SPIRAL PACKING RAINBOW CORE 


oVCCESzg,, 








SECTION OF * 
NIM Sve 





Patented Oct. 31, 1899. PAT. OCT’31:99 


The “Success” is the “Best” Combination Packing yet devised, both as regards principle of 
Construction and Material used, for Steam, (low or high pressure), for Water (hot or cold), and for 
Ammonia Machines. 

The Spiral form is the correct shape of all Modern Constructed Packing, and readily and quickly 
conforms to the ring shape so greatly desired. The Soft Metal used is a Wear Resister; it isan Auto- 
matic Expander under heat conditions; it will not scratch or cut the rod under any conditions. 





Manufactured, Patented and Copyrighted Exclusively by 


Peerless Rubber Manufacturing Co. 
16 Warren Street, New York 





















HE WAS TRYING TO USE JUST AS GOOD AS RAINBOW 
PACKING. AS FAST AS HE MADE A JOINT THE IMITATION 
BLEW OUT. TIRED AND DISGUSTED HE FELL ASLEEP, 









4 isthe 














AH! THERE ARE SOME 
BROTHER ENGINEERS. 
"LL JOIN THEM AND= 


you can't! 
THEY USE GENUINE 
RAINBOW.—— 
TO THE GRIDDLE 
FOR YOURS. 
23! 








THE ENGINEER’S ELYSIUM 
SATURDAY HALF HOLIDAY. NO SUNDAY REPAIR WORK. TIME TO 
THINK AND IMPROVE HIS FACULTIES; BECAUSE HE USES RAINBOW PACKING. | 


THERE'S ONLY ONE RAINBOW; 

AND THERE'S THE POINT— 
IT MAKES THE JOINT, 
THAT WONT BLOW OUT. 


' AN ENGINEER se RAINED 





THERE (tS QUITE 7 
A BUNCH JOINING 


YES THEY ALL SEEM 
TO REALIZE THAT 
THE ONLY WAY TO 

BE HAPPY ISTO USE 


RAINBOW PACKING | 


PEGG 


SAY' YOU PLAY WORSE 
THAN AN‘IMITATOR OF 
RAINBOW PACKING 


CALL ME 






EVERYTHING 
BUT DONT 
SAY THAT 


PRETTY GOOD 
CIGAR 
FOR A HALF 
ISN'T IT? 


WHAT DO YOU THINK 
OF MY AUTO? 
ONLY COSTS 
$5000 PLUNKS 


YOU OUGHT T0 
SEE MY MOTOR 
BOAT THE, 


“RAINBOW 





FINE' MUST BE A 
PEERLESS 


are 











1 GUESS HE’S 
GETTING ON TO 
HIS JOINTS NOW 

ALRIGHT 














PATENTEES AND SOLE MANUFA 


THE PEERLESS RUBBE 
1G WARREN STR! 


ENCINEERS DESIRING A COPY 
OF THIS PICTURE CAN OB- 
TAIN SAME ON APPLICATION 
TO THE COMPANY. 








b IT’S TOUGH, BOYS —STILL 
IT CANT BE WORSE FOR ME THAN 
WHEN IWAS USING WORTHLESS 


TAKE HIM TO THE HOT AIR 


IMITATIONS OF RAINBOW. 
OH!'OH! WHY DID! USE THAT 
: MISERABLE STUFF. 


OF IMITATIONS AS A PUNISHMENT 
VING THE STATEMENTS OF FAKE 





FIRE BOX Bors! 







~ TO THE 


ay \ 














THE ENGINEER’S DELIRIUM 
LEAKY JOINTS. WORK ALL SATURDAY AFTERNOON AND SUNDAY 
AND THREE TO FIVE NIGHTS EVERY WEEK MAKING REPAIRS. DRUDGERY. 





BECAUSE HE USES JUSTAS GooD as RAINBOW. 





ie “4 / A " " PUSH HIM 

' » ¢ > IN FELLOWS 
di fe THATS WHERE 
s : HE BELONGS 


BUT 1AM ALL 





QI SCALDED, 
gat LOOK AT MY 
BNE... » . §& : HANDS! 
HE DONT SEEM [amd F . 
TO LIKE IT > ey 4 


DO YOU THINK 
YOU ARE HERE 
WITH IMITATIONS 
FOR ANYTHING 
a 


DOES HE $ 


















we ; SAY, CHIEF — WAKE UP! 
THAT GASKET OF IMITATION 
RAINBOW HAS BLOWN 
OUT AGAIN, 

WHAT SHALL1 00? 


COME ON BILL 
HERE IS A 
BACK NUMBER 





hes WAKE UP? YOU BET I'M AWAKE, 
Sy SS fl, bee JUST RUN OUT AND GET SOME GENUINE 

















SS RAINBOW PACKING 
= AND BE QUICK ABOUT IT? 
Ss 
a) a rm) /\ o rm) A 
LN [N » 4 





ee 
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THE ECLIPSE SECTIONAL RAINBOW GASKET 





The original and only genuine Sectional Gasket—manufactured from the 
celebrated Rainbow Packing Compound. Beware of cheap tubings 
and worthless imitations. Be sure the name Eclipse is 
embedded in the gasket at intervals of six inches 


IMPROVED MOULDED WIZARD GASKET 














FOR SUPERHEATED AND HIGH PRESSURE STEAM 


The only Gasket that will successfully stand the action of superheated and high 
pressure steam. For Flanges, Valve Bonnets, etc. 





Manufactured, Patented and Copyrighted Exclusively by 


THE PEERLESS RUBBER MANUFACTURING CO. 


16 Warren Street, New York City 


SRSA RUNES occ é vc cscs apecnacdnwsceendebeneeee 24 Woodward Avenue FOR BONS, NO) ecb cit classe vcscclccsaususedbebisesseeeus 1213 Locust Street 
RURRURUMRIND MAbs; ec oa nudancabavcanaseodecceone 202-210 South Water Street RPMS RUE, <5 06. bepacendos ckspcessneseebeee ase 1621-1639 17th Street 
TRBIAMAPOLAR, TD. 2... ..ccccccaccecccesccecd 18 South Capitol Avenue SAN FRANCISCO, CAL. ........... 17-23 Beale St. and 12-24 Main Street 
RUE EISW MONIES OER 5s ccbcanencadbauwasanscccscbeee 111-121 West Main Street BEAT AMy WOE e occ. ccc ccccecccsce Railroad Way & Occidental Avenue 
NEW ORLEANS, LA.............Cor. Common & Tchoupitoulas Streets Re BIE RG ES io nincdaceness speoveseceecuacbon 1221-1223 Union Avenue 
SIREN oc oot eacéckene Seawen ee eeeee 1218 Farnam Street MD TRUER ono Lian honccseoeuesstcchunee scene ese 709-711 Austin Avenue 
SINE WINS oi ais Sa cnc coumiepsundbonumecee 1323 East Main Street RIES EIIOEES Us aca dacses cnctussnesosscecgucescssseee 634 Smithfield Street 
I (UR, o 4. ccccduvcacssonas+ccsuaaeell 220 South Fifth Street RNG BONS iss cucu vescaccukwbnsedaessccusned 7-9 South Broad Street 
SRR EIN T,  oscvnc anc csvensdccnnssnccecesponcsienne> bee 177 Elm Street RUDI MOR I, NOEEROO occciceccsscescisnsssdusaccee Cor. Long & Third Streets 








BERCRNE GARE, PAGINON ss cnncccccncasennsntcnecccccsesesssncasese 228 Front Street RSAEES Y SULSOHED, RORUTD <5 ocvncnncstusabessscasanevowguere 61 Frankfort Street 
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Ke Ca a It isn’t because our All-Cast-Iron 
A. 4 Exhaust Head looks better than 


any other Exhaust Head that we 
are so emphatic in saying it’s the Exhaust Head you need, but because it 
does its work better—and we can prove it. 
By the application of the principle of Centrifugal Force the steam is checked 
from being forced out of the Head, thereby doing away with all slop—all muss 
—all dirt and rust—and rust is the great destroyer of service in the ordinary 
Exhaust Head. 
If the true merit of the ‘‘ Swartwout’”’ were known there wouldn’t be another 
Exhaust Head in use and we want you to get acquainted with this matchless 
device, and the way to do it is to write for particulars. Our literature is exceed- 
ingly interesting. You will be well repaid for writing for our “‘ Whirled to the 
Top ” booklet containing many convincing testimonials. 





AGENCIES: 
ire oe pe & Childs Co. NEW YORK—McKenzie, Quarrier & Fer- 
CHICAGO—The American Spiral Pipe guson. 

Works. PORT LAND, on. 2 —Tertand Machinery Co. 
DENVER—Gilbert Wilkes & Co. PHILADELP —vV. R. ughes 
DULUTH—Marshall, Wells Hardware Co. PIPTSBURG—The Pittsburg Specialty & 
DALLAS—The Atlas Engine Works. as. C 
KANSAS CITY—The English Iron “Works SAGI ‘AW—The United Supply Co. 

Co. ST. PAUL—The Western Supply Co. 

LOS ANGBLES-S. J. oy. Machinery Co. SAN FRANCISCO—Bay City Engineering 
LOUISVILLE, KY.—Laib Co. Co. 
MILWAUKEE—The Robert Rom Co. SPOKANE-—Bradley Eng. & Machinery Co. 


THE OHIO BLOWER COMPANY 
43-47 MICHIGAN ST., ‘CLEVELAND, OHIO 
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ste cis Abbe nwadnebe’s Harrison Safety Boiler Works........ Peerless, The, Rubber Mfg. Co., 
American Injector Co..............: “é Holmes Metallic Packing Co......... a 37, 38, 39, 40 
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Detroit Larbricator Co... .......0.5 ee 49. Tulley, Henry C., & Co..........5.. 49 
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Gandy Belting Co.................. 44 Milligan, William ................ 44 Watson & McDaniel Co............. 44 
igettock Wecking Co... ........50008 62 National Pipe Bending Co........... 67 Wetzel Mechanical Stoker Co........ 71 
General Engineering Co........... 49-67 New England Roller Grate Co., Wheeler, C. H., Mie, Co...... 286455. 66 
General Specialty Co................ 46 Second Cover Whitlock, The, Coil Pipe Co......... 65 
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© 66 New York Belting and Packing Co.... 1 Wilkinson Mfg. Co................. 70 
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Green, Tweed & Co................ So “Penis FE Gh a oi ees 64 Wright Manufacturing Co.......... 53 
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IT SHOULD BE IMPORTANT TO ENGINEERS AND STEAM USERS 
to know that the formulas of 


WARLEY’S BOILER CLEANSING COMPOUNDS 


are founded on sound chemical principles, and that only the purest grades of chemicals obtainable, regard- 
less of cost, are used in the preparation of these goods, which have now been on the market throughout the 
F ; United States and Canada, and in many other foreign countries as well, for a great many years, and they 
are now —- and favorably known to thousands of Engineers and Steam Users as Boiler Cleansing Compounds that positively remove incrustation or 
scale and prevent-corrosion and pitting in steam boilers, without doing any injury to the boilers, or their fittings, or to any goods in course of man- 
ufacture while using the live steam from the boilers with these Compounds in use therein. 

These Compounds are varied to suit the individual needs of steam users, and the grade required can be determined when we are furnished with a 
small piece of scale from the boiler in vhich the Compound is to be used, a piece weighing about two ounces wi!l be large enough for our purpose. 

Send for Blue Book ‘‘ Questions and Answers for Engineers, etc.,’’ which we will mail to any Engineer, free, who is in charge of a steam 
boiler, and who will give us the name and address of firm by whom employed and send us a small piece of scale from his boiler, also mention this 


ames THOS. €. WARLEY & CO. Pumapexputa, Pa. 


No. 221 South Front Street 
We also carry a full line of High Grade LUBRICATING OILS and GREASES. A trial order solicited. 





























August, 1906. THE PRACTICAL ENGINEER. 






























































































PATTERSON ee (bal : 
(Perfected) Graduated Scale Beam a ® = 2 
2 w/z & Z 
m= Hydraulic Damper Regulator \ rz ere i 
(NO. 2 MODEL) a é . 25 8 
af ““We have won first a 
place in Hydraulic * =~ s 
Damper wiv 2 : 
_ SSE 
Regulators : 15S ; 
: a) IQs . 2 
Selling by Giving a 99 R2 ra 5 
75. value for $50.” QS hi 
$75. value for ; \ 3) Ld i. 
—— OF. age Sia =o 
Scientifically designed, simple in construction. Will OR — aa m 
handle 1 to 20 dampers on one pound variation of boiler \ ©) < 
pressure. > 
When we say the Patterson (Perfected)Hydraulic Dam- ¥ 
per Regulator is the best made, we can prove it. ao. 
Sent anywhere on 30 days trial. ” = x 
Satisfaction guaranteed or no pay. eS &S g 
P Py ® 
Patterson Manufacturing Co. 3 
4 SOUTH FRONT ST., BALTIMORE, MD. 
































A CLEAN ENGINE ROOM 





stances are familiar matters of so recent memory 
as to need no more than mere mention. 

A dirty engine room is an eyesore to the neat, 
yet helpless engineer,an element of special danger 
by fire and an evidence of waste and loss to the 
man who “foots the bills.”” This state of affairs 
is obviated completely by use of the 


White Star Continuous Oiling System \ : 


because the lubrication of bearings is done by a 
steady flow of pure oil froma reservoir requiring re- 
gem only at long intervals—once a month or so. 

his periodical replenishing is made direct from barrel 
to the White Star Oil Filter, which is one important 
feature of the White Star Oiling System. Thus con- 
stant handling of oil insmall amounts is eliminated,with 
resultant savings in stoppage of constant small wastes. 

Booklet ‘‘ F”’ which we have issued tells all about 





Pittsburgh Gage and Supply Co. 





is difficult, if not impossible, when dozens of individual oil cups and oil holes must be given 
periodical attention by “‘ the man with the can.” Old time conditions under these circum- 















this system and points the way to oil economy and may be had by every engineer. Send for it. 


PITTSBURGH, 
PENNA. 
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Engineers find Dixon's 
Flake Graphite of daily 
value for lubrication. It 
keeps bearings cool, saves 
. wear and repairs and 
prevents frequent piston 


repacking. Do you use it ? 

Get our engineer’s sample 
can ‘‘No. 96 -C’’—sent you 
Free on request. 


JOSEPH DIXON CRUCIBLE CO 
Jersey City, N. J. 








ONE TO THREE 
It is by no means an unusual experience for a single 


‘““LEVIATHAN BELT”’ 
to outlast three A No. 1 rubbe1 ones, when given some especially belt- 
wrecking duty. The knowledge that this excess of service is always to 
be had from a ‘““LEVIATHAN”’ keeps folks cheerful when they are 
asked to pay its somewhat increased cost. 
Would you like a memoir of some very seemly belt-behavings? 


MAIN BELTING COMPANY 
Sole Manufacturers 
1225-1235 Carpenter St. Phila. 
120 Pearl Street, BOSTON . 
309 Broadway , NEW YORK 





55-57 Market Street, CHICAGO 
40 Pearl Street, BUFFALO 














ENGINEERS WANTED 


To represent the 
Cherry Chemical Co. 
Manufacturers of the 
RED SEAL BOILER COMPOUNDS 
Office and Works 

No. 10 North 19th Street 
Philadelphia, Pa. 

Registered Trade Mark 





RED SEAL 
BOILER 
COMPOUND 


Write for Circulars 











Use it once and n 





1529 Perter St. 





SAMPLE FREE 
oO. & W. A. WORNER 


o other lubricant will ever satisfy 
Greatest lubricant ever discovered. 
on the worst bearing you have, or in your cylinder. 


Philadelphia, Pa. 








PATENTED 1877 


Keeps time with 
the Engine 


In other words GANDY 
won’t slip as do leather or 
rubber belts, consequently 
it transmits more power, 
thus increasing ihe effic- 
iency of the Plant, without 
increasing the operating 
cost. Another point — 
GANDY, in spite of its 
advantages, is 10 to 25 
per cent below rubber, and 
50 to 75 per cent beiow 
leather belting in first cost. 
Isn’t that worth investiga- 
ting? Let us send you 
our booklet. 


e774, 12> 4 
BELTING CO. 


BALTIMORE .MD.||=aH8H 








p> 












‘I 
if not properly done, in any plant, will cause the engineer a great deallof trouble, and 
his employer unnecessary expense. Many years of practical experience and a force of 
competent assistants enables me to guarantee absolute satisfaction. 

WILLIAM MILLIGAN, Shop, 726 Sansom Street, Philadelphia, Pa. 
Bell-Wainut 1271 a JOBBING A SPECIALTY 
Keystone-Main 1-71 










*Phones: 





McDANIEL 
Improved Steam Trap 


All the working parts are con- 
nected to the bonnet and are re- 
movable with it, making it most 
convenient to repair. 
You never have to break a pipe 
joint they are all on the body. 
We know this Trap will please you. May we send you one for trial. 
Reducing Valves, Exhaust!Pipe Heads, Ejectors, Relief Valves, Separators, etc. 


WATSON & McDANIEL CO. 


ESTABLISHED 1878 
147 N. Seventh Street, Phila. Pa. 


SEND FOR 1905 CATALOGUE 























REDUCING VALVES FOR ALL SERVICES 
GUARANTEED TO GIVE ENTIRE SATISFACTION 


MANUFACTURERS OF 
Steam Traps for all services, Damper Regulators, Back Pressure and Relief 
Valves, Grease Extractors, Steam Separators, Hot Water Temperature 
Controllers, Boiler Feeders, Tank Pump Controllers, Float Valves, Water 
Arches, Waste Heat Utilizers, Pump Regulators, Automatic Receivers 
and Pump Regulators, Water Feeders, Combination Muffler Tanks, 


Grease Extractors, etc. 
Write for Catalogue. 


KIELEY & MUELLER 
34 West 13th Street, NEW YORK CITY 
JAMES J. BROGAN, 810 Race Street, Philadelphia, Pa. 
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THE 
** STERLING "’ 

EXHAUST HEAD 
for separating con- 
densation from Ex- 
haust Steam. 
Causes absolutely no 
back pressure. 
SENT ON TRIAL 
FREIGHT PRE- 
PAID. 
For sale by contrac- 
tors and supply 
houses. 


WRITE FOR 






J 
on 
ee 


THE ‘‘STERLING"’ VEN’I- 
LATOR allows free egress of the 
air and is weather proof. The 
most durable, and efficient station- 
ary ventilator made. 


CATALOG “L” 


THE 
‘* STERLING”’ 
REVOLVING 
VENTILATOR 
is efficient, reliable 
and requires no 
power or attention, 
insures a high degree 
of ventilation. 


HARTFORD, 
CONN. 





N. Y. OFFICE :— 
136 Liberty Street. 








The Sterling Blower and Pipe Mfg. Co., 








Advertise Here 











Its Easy 


to get subscriptions for The Practical 
Engineer. Just show a ‘copy to an 
engineer, let him look over it and 
then tell him that it only costs fifty 
cents a year. That’s all, he’ll do the 
rest, and we will give you a valuable 
premium for your part. 

Write for Circular. 


THE PRACTICAL ENGINEER 
46 N. 12th St. PhRim., Pa. 











This Book Free 


Send us Three Subscriptions to The Practical 
Engineer at Fifty Cents each and we will 
send you Free a copy of 


Hand Book of Corliss 








Steam Engines - 


BY FRANK WILLIAM SHILLITTO, JR. 


This book describes, in a comprehensive manner, the Erection of 
Steam Engines, the Adjustment of Corliss Valve Gear, and _ the 


Care and Management of Corliss Steam Engines. It is illus- 


trated by 64 Original Engravings. 200 Pages. 


Price, $1.00, or will be sent Free for a Club of Three Subscribers to 
The Practical Engineer at 50 cents each. 
We also have other books which we give as premiums for clubs of 
subscribers. 


AGENTS WANTED. We want a few good agents to solicit sub- 
scriptions for The Practical Engineer on 
liberal commission basis. Hustlers can make good money. Write 
for terms, stating qualifications, experience, etc. 

The Practical Engineer is the largest and best mechanical journal 
ever published anywhere in the world for fifty cents a year, and 
getting subscriptions for it is just like finding money. 








Address Department A. 


The Practical Engineer 


46 N. TWELFTH ST., PHILADELPHIA, PA. 











THE PRACTICAL ENGINEER. August, 1906. 








The “DEMON” 


SOLVES th PROBLEM 


of cleaning water tube boilers. With a Demon cleaner to 

help you the scale nuisance is taken care of easily and quickly. 

After years of experience with various forms of boiler cleaning 

machines, we came to the conclusion that there were certain 

essential features a good cleaner must possess. 

Ist. The action of the cleaner should be rotary, not oscillating. 

2d. The motor should be part of the machine and so powerful 
as to crush and crumble the hardest scale and not stop 
to grind it out. 

3d. Water should be motive fluid, so that the exhaust will carry “DEMON” 






away the loosened scale. FORA 
4th. The cutter arms should be held out against the work in a 

positive manner—i. e., no inward movement so that COUPLE OF 

no scale can possibly be passed over. WEEKS 


5th. The outward movement of the cutters to be also limited 

to prevent any injury to tubes and relieve the cutters 

of wear. 
6th. The machine should have large strong parts so as to be exceedingly durable. 
7th. Its water consumption should be proportional to the work accomplished. 
8th. The machine should be simple in design and operation and easily handled by a single operator. 

Every one of the above requisites is found in the “Demon” cleaner. We absolutely guarantee it to 

remove any scale, no matter how thick or how dense. It is not a turbine in any sense. It is a piston 
cleaner. Its power and rapidity enable it to accomplish in minutes what other cleaners require hours to 
do. It polishes the tube like a gun-barrel. Send for a “Demon” on free trial. If it isn’t the best machine 


you ever saw, don’t buy it! 


The “TORPEDO” 
IS A WONDER 


ee ne for cleaning fire tube boilers. 
THe TORPEDO Dovace Acrne Vanaro (gore romar i 
— “v~ ile Did you ever stop to think that approximately 95 per 
cent. of the heating surface in your boilers is in the tubes, and 
besides practically all these tubes are absolutely beyond pos- 
sibility of human reach? 

If you could get a machine especially designed to remove 
all the scale from these tubes inside the boiler, don’t you hon- 
estly think it could save a pile of money, and prove a help in many ways? 

Then, when you consider that a “Torpedo” could clean these tubes thoroughly and safely, as no other 
device can, and besides, you can have one sent you on free trial just for the asking, really this is an oppor- 


tunity you cannot afford to let go by a single day. 
The “Torpedo” will operate with compressed air or steam, and with it one man can clean a boiler in 

















half a day. 
We want you to convince yourself that the “Torpedo” is a good money saving investment; that it will 


save considerably on the coal bills and keep the boilers in first-class condition: therefore we will send you 
one on trial for a couple of weeks free. Give it a good trial. Try it on your worst boiler. Test it in 
every way you can think of and if it does not meet your highest expectations, send it back at our ex- 
pense. ‘The experiment will cost you nothing and you stand to gain a big saving in coal. 

Send your address and also ask for catalog “P.” 


The General Specialty Co.,72 Garroll St., Buffalo,N.Y. 
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Valve Culs Off 


The LAGONDA Automatic Cut-Off Valve works instantly 
either way and does not depend upon differences in pressure for its 
action, but upon the actual flow of steam. 

The valve may be set for any maximum output desired. _It pre- 
vents reversed flow of the steam altogether and when shutting down a 
boiler no attention to the valve is necessary, for as soon as the pressure 
is reduced the valve closes and remains closed until the steam 1s raised 
again, when it automatically opens. By screwing down the hand wheel 
it virtually acts as a stop valve. 

We would be glad to send one of these valves on trial to any 
owner of a boiler plant. If it does not do all we claim for it you keep 
your money. Write for Bulletin 21 E. 


The Lagonda Mfg. Co. a. 





American Water Softener 


Would you swallow poison because you know the Antidote? 
Then why do you feed Hard Water to your Boilers 
Boiler Compounds and Cleaners are only Antidotes and a Boiler, 
to do its proper duties must first be rid of Poison and Antidote 
alike. 

OUR CATALOGUE GIVES A FEW HINTS 


AMERICAN WATER SOFTENER CO. 


1002 Mutual Life Bidg., Philadelphia, Pa. 
302 Outlook Bldg., Columbus, Ohio 

















PRACTICAL 
Ammonia Refrigeration 


By REDWOOD 


is a Practical Handbook for Engineers in charge of Ice 
Plants. It contains 146 pages of good reliable information 
including numerous Tables and is fully illustrated. 

The Tables alone are worth the price of the book for 
reference purposes. Price, $1.00 or will be sent free as a 
premium for a Club of Three Subscribers to The Practical 
Engineer at Fifty Cents Each. 

One Subscription to The Practical Engineer and a Copy of 
this Book for One Dollar. 


ADDREss THE PRACTICAL ENGINEER 
46 North Twelfth Street, PHILADELPHIA, PA. 








For Three Subscriptions 


to The Practical Engineer at Fifty Cents Each, we will send 
Free a Copy of 
ALGEBRA SELF-TAUGHT 
By W. P. HIGGS 
This is a most excellent book that commences at the very 
beginning and goes step by step from one stage to another. 
It is simply written and easily understood. 
Every young engineer should have one of these books. The 
study of Algebra is intensly interesting and a knowledge of 
it is a valuable possession. 
One Subscription to The Practical Engineer and a Copy of 
Algebra Self-Taught for One Dollar. 
ADDRESS THE PRACTICAL ENGINEER 
46 North Twelfth Street, PHILADELPHIA, PA. 
























THE SURE WAY 
THE QUICK WAY 
THE EASY WAY 
TO CLEAN FLUES 


Is to use the Ruggles Perfection Flue Cleaner. It gets under the scale—hugs the metal—keeps itself sharp. Rough 


welds or thick incrustation cannot stall it. 


OUR 144-PAGE STOCK LIST IS FREE. 


It has a long “shearing” cut—elastic but sure as death—or taxes. 


SENT ON 30 DAYS’ TRIAL TO ANY RESPONSIBLE PARTY. 
SCULLY STEEL G&G IRON CO., Halsted, Fulton and Wayman Streets, CHICAGO, ILL. 
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SECOND HAND BELTING 


BOUGHT AND SOLD 
49 High St., W. T. SHACKLEY & SONS Boston, Mass. 


(ESTABLISHED 1886) 











CORRUGATED COPPER 
GASKETS 


SAVE STEAM and make ABSOLUTELY TIGHT JOINTS 
Best and Cheapest—Samples Free. 


UNITED STATES MINERAL WOOL CO., 143 Liberty St., New York 











O. F. ZURN J. M. ZURN J. D. KELLEY Cc. J. CURRAN 


We Are Hunting Trouble! {24008 Hist Compound} THE 


Oleaqua is the best Compound made for Cleaning and Preserving Elevator Systems. Write for Circular 


High Grade Lubricating Oils and Greases oO. F. ZURN CO. 


QUALITY is our first and last consideration 23 and 25 S. Fifth St. PHILA, PA. 














If your packing chars or burns, or becomes hard and scores the rods, or if you have any rods where the pressure is such that they need 
constant repacking. Try the 


GLADIATOR tu'ressire rns PACKING 
The ring that’s ‘‘ Molded’’ in steel dies under hydraulic pressure, and made to the exact 


measurement of the rods it is intended to pack. We'll guarantee it to relieve you of your 
troubles, and what is more—it will save you money. 








NEW JERSEY ASBESTOS CO. - - . - . CAMDEN. N. J. 








if you want the best get Gouyld’s 
Steam and Water 







FANS FOR VENTILATING 
PURPOSES 


If you are troubled with Heat, Steam, Smoke, 
or poisonous gases, this wheel will remove them 


Hemr RR PETT eS See 





$aininalal IG Nagy ‘aghast ad Prices on Application, Send for Circular. 
in ean JOSEPH CARR, Manufacturer 
In ordering give EXACT diameter 132 N. Seventh St. Philadelphia 








CIRCULATING AND EXHAUST | 





of stuffing box and piston rod or 











valve stem. 

See that our name and 
trademark is on every 
package. 


WE MAKE A SPECIALTY OF ALL KINDS OF 


Hydraulic Repair Works 


ENGINE.AND STEAM PUMP REPAIRS 
Packing Co. 





Albion Chipman, Treas. East Cambridge, Mass. PHILADELPHIA HYDRAULIC WORKS 








1218 Cuthbert Street, PHILADELPHIA, PA. 





we are the sole importers and distributors. 








—? 


Esteban There is only QNE“ AT BANY 
Moncrieff UE \ GREASE 
NE O)\ 


SCOTCH and we are the colt makers 


" LUBRICATES EVERYTHING 
TRADE MARK Gauge Glasses 


Adapted to all kinds of machinery 
ENGINEERS KNOW and appreciate the many good qualities of which 









Cost of using oil 
OSt Of uS ng Albany Grease 
/ | Our Special Offer. Asample can of Albaay 
Grease with an Albany Grease Cup free 
of charge or expense for testing. 

The only information necessary to send 
is, pipe connection in bearing, depth of 
oil hole from top of cap to journal, and 
give particular part of machinery on which 





Machine Tools and Wood Working Machinery 
Engineers and Contractors Supplies, and Equipment ‘Reg N 
SEND FOR SPECIFICATIONS AND PRICES U 














A ie CG 19 JOHN ST Pat, Of. —SSS>>~ the same is to be tested. waif 
. THIS TRADE MARK ON EVERY PACKAGE 

p { NEW YORK ‘ ; ADAM COOK'S SONS 

s t Og e rs 0) * sais 5: Py laa ers and Mill Supply Dealers 313 West St., N. Y. City 

















Special attention to erection of engines, boilers, pumps, Hot-Air 
E. Cambridge, Mass. ReGISTERED TRADE MARK} Pumping Engines, etc. Our work the best and charges moderate. 





iimtim~nes..- ee 
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IMPROVED 


Kellam Damper Regulators 
THE SIMPLEST AND CLOSEST DAMPER REGULATOR 
Manufactured by 
J. E. LONERGAN G&G CO. 
| 211 RACE ST., - PHILA, PA. 
/ > Brass Founders and Finishers and Makers of Pop 
Safety Valves, Water Relief Valves, Oil Cups 
and Lubricators, Steam Pressure 
Regulators and other Safety 


W. F. RUWELL 
Late with H. B. Underwood & Co. 


General Repairs to Corliss, 
Greene and other Steam 
Engines. 


CYLINDERS AND VALVE 
SEATS REBORED IN PLACE 


We make a special- 
ty of repairing Ice 
Machines and 
Pumps. All work 
guaranteed strictly 
first class, 


Office and Works. 





719-721 Steam Appliances. 
Noble Street Old Kellam Regulators Repatred 
PHILADELPHIA, Correspondence Solicited. 


Mention this paper if your inquiry !s 
prompted by the sight of this advertise 
ment. Catalogue D free on application, 


Tele. Connection 
We make a special- 
ty of Metallic Pack- 
ing or Piston Rods. 

















mimes EAGLE IRON WORKS "= Bridgman Bros. Co. 


ssa MANUFACTURERS OF 
Reilly & Fearon Co. IRON AND BRASS — FITTINGS, ETC. 
Successors to Hoff & Fontaine STEAM, GAS. WATER AND OIL 


MANUFACTURERS OF 


Engines, Boilers, Stacks and Tanks Brass Castings 


A SPECIALTY 











General Machinists’ and Iron Founders 


1152-1164 NORTH THIRD STREET, PHILADELPHIA, PA. Wroug ht lron Pipe 


Complete Power Plants Steam. Fitting Cylinders Bored in Position 1422-24-26 Washington Ave., PHILADELPHIA 
AGENCIES:—RICHARDSON BOILERS—NATIONAL RADIATION 


General Repairs to Ice Machinery, Engines Boilers, Pumps Etc. 




















ESTABLISHED 1871. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 


JAMES GEMMELL Phones—Keystone 43-82 B 


CYLINDERS OF ENGINES AND PUMPS 
REBORED IN PLACE 


MACHINERY REPAIRS 





















AND DEALERS IN MACHINERY STACKS, he 
Especial Attention Given to Repairing and TANKS W@ = — 
Erecting Steam Engines, Pumps and other - ‘ 
Machinery, Shafting, Hangers, Pulleys, Etc. WW General Engineering Co. 
° Engineers, Boiler Makers, Blacksmiths 
120 NORTH en sac canonany PA. J. GEMMELL, Supt. Phila., Pa. 764 Swanson St. 
Tulley’s Hand-Book on Engineering 


EAN for Men Operating Steam and Electrical Machinery 
sis Aes 3 | and all STEAM USERS, ELECTRICIANS, FIREMEN and MACHINISTS 


An encyclopedia of information, and in itself the most complete library of Engineering ever published. 

It is thoroughly reliable and practical ; it is not only a guide but a teacher. 

As a reference and text-book it is the fullest, latest and best authority on the subjects treated. It ex- 
tends to detail not found elsewhere. Indorsed by the foremost practical men in the world. Handsomely 
bound in eather and gilt. Pocket-book form. 

A 64-page illustrated pamphlet, describing the book, will be mailed for the asking. 


Sent anywhere on receipt of price, $3.50. Money back if not satisfactory. 
HENRY C. TULLEY & CO. 
Fifth Edition. 990 pages, 400 illustrations. 409 Wainwright Building ST. LOUIS, MO., U.S. A. 


Fi /VDBOOKO. WE 
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THLEPHONE 4328-R. Newark, 


LIPPINCOTT STEAM SPECIALTY & SUPPLY OO. 


“owen CornER GREEN AND COLUMBIA STS. 


GEN’L M’'G’R. 


an I NOORPORATED ——— 


ENGINE INDICATORS, REDUCING WHEELS, PLANIMETERS. STEAM SEPARATORS, 
OIL EXTRACTORS, SHAKING GRATE BARS, FURNACE BLOWERS, 
DAMPER REGULATORS, STEAM PUMPS, STEAM TRAPS, 


PACKING AND ENGINEERS’ SUPPLIES. 
SPECIAL REPRESENTATIVES 
OF 


INDICATOR INSTRUCTION CO. 


NEWARK, N. J., July 19, 1906 





The Practical Enginoer, 
46 North 12th Ste, 
Philadelphia, Pa. 


Gentlemen:= 
We have your valuod favor of tho 17th inst., asking 


how we like the Practical Engincer as an advortising modium. Be=- 
Fore answering your question we wish to expross our thanks for 
your interest in this matter, as the publishers of some papers 

do not seem to care much whether their clicnts receive much benefit 
or not, as long as they continue to advertise, and as we have 

a two years’ contract with you, we know your letter was prompted 
by motives of interest in our wolfare, and for this reason we 


appreciate it. fully. 


As you know, the writer has advertised in tho Practical 
Engineer almost from the start, and is therefore able to judgo 
of its growth. We can state without any hesitation that tho re= 
sults from your paper are on an average equal to any we advertise 
in, and during some periods are much greater. For instance, in 
one day, the Practical Enginoer inquiries equalled those fron all 
other papers combined. 


You will remembor that in a recent issue we inserted 
a coupon to be used in purchasing our now Junior, reducing wheel, 
the use of the coupon being limited to twenty days. Before that 
time had expired we had orders for more of these wheols than we 
cared to take, having by that time ascertained that the shop 
cost would be greater than the price we quoted, this being an 
instance where the results were too good. 


The commendable feature of your paper is that it is 
written for ongineers on topics they are interested in and we 
think this is largely tho secrot of your success. Personally, we 
do not see how you can publish such a paper for the monoy, but 
presume you are doing it for the samo reason that wo are furnish- 
ing an Indicator Instruction Course and Simplex Indicator for 
such a low price, the roason being that wo believe a large volume 
of business at small profit is bettor in the end than high prices 
and limited sales. Wo would state in conclusion that if any pro- 
spoctive advertiser dosires to investigate tho rosults of our 
advertising in your papor, we shall be very glad to give thom all 
the information they dosire if they will call at our office. 


ACL/O 
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TH E YO U N G E N G | N E 3 R This Lippincott Indicator 


MUST HAVE AN INDICATOR, AND , — 

¥ nds of Mr, Barr, it 
KNOW HOW TO USE IT, or he must soon et oe a po Beye AND A HALF 
—. gp ye thay pe RE pee anol STROKES, and was then apparently as 
. “ yon ti es - te = -old — good as when it started. We are looking 
ak be Payee none how caer phere’ for an instrument of any other make 
an, g ’ Sis ae which will stand one-quarter as much serv- 
but something more than this is necessary, ice as ours. Do YOU know of one? WE 








and OUR COURSE TEACHES BY HAVE THE BEST ALL-AROUND INDI- 
MAIL, in your home or engine room, and CATOR IN THE WORLD, AND CAN 
it makes no difference whether you have PROVE IT BY A HOST OF THE BEST 
used an indicator ten years, or have never ENGINE BUILDERS AND ENGINEERS. 


seen one. WE ARE TEACHING THOU- 
SANDS, and in every quarter of the globe, 
and have hundreds of letters proving that 
we gave more than the student expected. 
EVERY SCHOLARSHIP INCLUDES A 
FINE, ACCURATE INDICATOR WITH- 
OUT A CENT EXTRA, 


Special Offer for August 


‘o introduce our course among engineers 
who do not read advertisements, and to 
new mills, we will give to each student 
who enrolls during August, from cities 
and towns where we are not well known, 
40 cents per hour, to call on other en- 
gineers during spare time, under our in- 
structions, and will apply the amount 
earned on their account. This is an offer 
you should not neglect. “STUDY TIME” 
will soon be here, and YOU NEED A BET. 
TER JOB. OUR TERMS WILL AD.- This is the patent FRICTIONLESS PIS- 
VANCE AGAIN SEPTEMBER 18ST, so TON which stood above test. 















LET US TELL 
YOU HOW WE 
CAN PUT AN 
INDICATOR 
IN YOUR 
HANDS ON 
A SMALL 
FIRST PAY- 
MENT AND 
BASY TERMS 


r 


—= 






don’t delay. Our installment terms are OUR NEW CATALOG IS NOW READY— 
within your reach. Address: SEND FOR IT—FREE 
INDICATOR LIPPINCOTT STEAM 


INSTRUCTION CO. SPECIALTY & SUPPLY CO. 
NEWARK, NEW JERSEY Newark, N. J. 


PIPE COVERING 


Nonpareil Cork—Asbestos Magnesia 


Wool Felt and Hair Felt 
SHEET CORK For Cold Storage Insulation 





































PLANS AND ESTIMATES ON COMPLETE INSULATION 


FOR COLD STORAGE WORK 












JOHN R. LIVEZEY JOHN R. LIVEZEY 
1936 Sansom Street NONPAREIL CORK WORKS 612 E. St., N. W. Washington, D.C. 
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e beg to advise that the Tripp 

Metallic Packing is Manufact- 
ured solely by ourselves at the 
address below. Wehaveno branch 
factories and any type of Packing 
similar to ours, is an imitation of 
our Packing and is not the gen- 
uine TRIPP METALLIC PACK- 
ING unless stamped with our 
name and cage number. 





W. B. Merrill & Co. 


SOLE MANUFACTURERS OF TRIPP METALLIC PACKING 


74 INDIA STREET. BOSTON, MASS. 


ZENA 


BEST 
HIGH- 
GRADE 
HIGH- 
PRESSURE 
PACKING 






The toughest, most elastic and most pliable packing made A 
few turns used in connection with any packing you now have 
will improve that packing greatly. 
Try it and you will always be a friend of Zena. 
WRITE TO ME AND ASK ABOUT IT” 


RANDOLPH BRANDT, 70 Cortlandt St., New York 














._ The United States 
» Metallic Packing Co. 


/ PHILADELPHIA AND CHICAGO 











WRITE FOR NEW PREMIUM CIRCULAR 
We have added several new and useful articles to 
our list of premiums for procuring subscribers to 
The Practical Engineer and we want all our 
engineer friends to get up a Club. Write for circular 
The Practical Engineer, 46 N. 12th St., Phila., Pa 








Filtered 
Feed Water Prevents Scale 





The Blackburn Smith Patent Feed Water Filter andjGrease 
Extractor will remove ail the mud and grease from your feed=water, 
prevent scale and save you the cost of boiler compounds ‘and:wasted 
fuel. Can be placed either on the suction or discharge scale of feed 
pump. Easy toclean. Made in all sizes. Write for{Catalogue. 


Greacen-Derby Engineering Co. 
PERTH AMBOY, NEW JERSEY 








TREE. 


tenes’ INDICATOR 


Also 500 other things including every article, tool or 
device an engineer may want. For Free premium list 
and full particulars regarding this remarkable offer, fill 
out and mail us the coupon below. 


FRANCE PACKING CO.. ine. 


State Road, Tacony, Philadelphia 
MANUFACTURERS OF 
METALLIC, FIBROUS anp SHEET PACKINGS 











Tear OFF Here 
Date, 1904. 








FRANCE PACKING CO., 
State Rd., Tacony, Philad’a. 
Gentlemen: 
Kindly send me premium list and full particulars regarding the in- 
dicators and other articles you are giving to engineers. 





My name is 





My address is 








I am employed by 
Give Complete Address. 
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The Ashton 


Quality 





POP SAFETY VALVES 
RELIEF VALVES 
BLOW - OFF VALVES 


can be trusted at all 
times, being of a 
superior quality and 
guaranteed to give per- 
fect satisfaction. 


Send for catalog ‘‘ D’’ 


THE ASHTON VALVE CO. 
271 Franklin St. 


Boston, Mass. 








STEAM AND VACUUM 
GAGES 
RECORDING GAGES 


are absolutely accurate 
and reliable, having non- 
corrosive movements. 
BRANCH STORES 
110 Liberty St., New York 
142 N. 6th St., Phila., Pa. 
Frick Bldg. Pittsburg, Pa. 
160 Lake St , Chicago, Ill. 
2 Pine St., Sa Francisco, Cal. 














DUNHAM STEAM TRAPS 


For Every Service. 


We offer to send one on 
30 days trial to prove its 
merits—to convince you 
that it does the busi- 
ness. 


Write us your requirements 
and we will tell you all 
about it. 


(. A. Dunham Co. 


Marshalltown, lowa 


Resident Manager, L. BANCROFT MELLOR 
No. 14 S. Fourth Street, Philadelphia, Pa. 




















Woodiridgs St- 


The Wright Improved Safety 


Alarm Water Column 





One of the most important 
features to your entire plant 


is the Water Column. 


= 
J 


Have you a good one? One 
that you know will perform 


its duty no matter what the 


} J 
CTURING CO 


emergency is. 


PATaENTeo 


MANUFA 
ETROIT, MICH. U.S.A 


That’s what you get in the 
Wright. 


IT NEVER FAILS 


THE IMPROVED 


T SAFETY 











WRIGH 
RIGHT 
0 


re 


One float and one Valve 
insure simplicity, but certainty 


of operation. 


Send for Catalog by mail postpaid 


Wright Manufacturing Co. wa" 








Valve. 


Steam Trap is a wonder. 
It takes care of itself. 
No parts to get out of order. 
The Valve never leaves the Seat. 
No Scale can get between Seat and 
The Lid is ground, 
Packing needed. 


no 


What’s the Difference? 


30-Days Trial will prove that Lindstrom’s Liberating Valve 
The only Successful Steam Trap. 








Special Discount during the 
next 2 Months. 





MANUFACTURED BY 


John T. Lindstrom 


214-216 S. Third Street 
ALLENTOWN, PENNA. 








Send for New Catalogue L. 





PHILADELPHIA AGENTS 


WILFONG & WILTBANK 
420 MUTUAL LIFE BLODG., 





PHILADELPHIA, PA. 
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WILLIAMS 





SAFETY 
FEED-WATER 
REGULATOR 


Automatically controls the admission of feed-water to the boiler, admitting a little at a 
time as frequently as required, thereby permitting the maintainance of a uniform fire, 
which insures a constant saving in fuel and repairs. A large majority of all the repair 
work in a steam plant is the result of irregular admission of the feed-water and the 
consequent irregular firing. The Williams prevents all of this and protects you against 
boiler explosion or other accidents due to low or high water in the boilers. 

Over 4,000,000 h. p. of boilers in the better class of power plants are equipped 
with the Williams Safety Regulator. Could we offer stronger testimony of its merits? 


WRITE FOR OUR LARGE NEW CATALOGUE 





The Williams 
Pump Governor 


wul appeal to the mechanical sense of 
any engineer at a glance, and it works 
just as good as it looks. It allows the 
water to run uniform, and operates in 
any position. It is made flanged or 
screwed and for any type of pump. It 
will operate under any condition on 
less than two pounds variation, will 
your governor do that? 








The Williams Trap 


looks different from 
others, and so itis. It 
will keep your steam 
lines free of condensa- 
tion. It has a quick 
acting valve operated 
by steam pressure. It 
blows the water out 
like a shot and closes 
just as quick. No wire 
drawing with this trap. 











THE WILLIAMS GAUGE CO., Pittsburg, Pa. U.S. A. 


NEW YORK OFFICE, 39 CORTLANDT ST. PHILADELPHIA, OFFICE, 718 GIRARD TRUST BLOG. 


BOSTON OFFICE, 610 TREMONT BLDG. 
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GOPES BOILER-FEED REGULATOR 
Gannot Fail. 


There is not a case on record where a Copes Boiler Feed Regulator 











ever failed to operate or to maintain the exact water level desired. 





Scores of these regulators have been in constant use for the past ten 
years and are working just as accurately as the day they were first 
installed, without having cost one cent for repairs or maintenance- 
Every Engineer who has one is enthusiastic about it. It is simple and 


positive in operation, and will last as long as the boiler. 
Me ; Furnished on free trial that imposes no obliga- 
ee tion to purchase. Three years guarantee. 


How about your House Tank or your Elevator Tank? We make Regulators for both that are worth their 
weight in gold. And we have a Pump Governor that is unequalled. CATALOGUE FREE. 


AMERICAN BOILER ECONOMY CO., 420 Mutual Life Building, Philadelphia, Pa. 


Successor to WILFONG & WILTBANK 
AGENTS FOR NEW ENGLAND STATES, REPRESENTATIVE FOR MARYLAND AND DISTRICT OF COLUMBIA 
€ 


The New England Roller Grate Co., Whitney Building, Springfield, Mass. John H. Walter, 1227 W. Lafayette Ave., Baltimore, Md. 


























For HARD SERVICE 
on Main cd 


PAC aN NGS 
LAST LONGEST 




















The Cleveland Rubber Works 
of the Mechanical Rubber Co. 
74 Lisbon St. 
Cleveland, Ohio. 


WriTE For CATALOG 
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E want to send you a full barrel of Philadelphia 
Grease freight prepaid without any obligation on 
your part to buy it unless you want to do so. 

Then we will also send you EIGHT BRASS 
GREASE CUPS suitable for your engines or 
other machinery for which we make no charge. 

That’s our plan—our new plan of selling Philadelphia 
grease. 

Now, we don’t say “Send us your order for a barrel and 
if not satisfactory we will refund your money.” ‘That is not 
our way. You might feel that there was some doubt about 
getting your money back if you wanted it, and we don’t want 
you to feel that way. 

SIMPLY DO THIS write us a letter and tell us the H. 
P. of your engine, the R. P. M. and state where the cups are 
to be placed, giving the size of the tap for each cup. The 
letter should be on your business stationery and signed by 
some one in authority. 

Then we take all the risk and send you, freight prepaid, 
a barrel of Philadelphia Grease and eight brass cups. 

You see, Philadelphia Grease is so much better than any 
other grease that we can afford to send it out this way feel- 
ing certain that you will want to keep it and that you will 
become a regular customer. 

When you receive the barrel, open it up, apply the cups 
and use as much of the grease as you want to give it a 
thorough trial. 

When you have tested it three weeks, if you find it the 
best lubricant you ever used, better than any oil at any 
price and far better than any other grease, keep it. But 
you don’t need to pay for it even then for we give you six 
months’ credit—that’s our new plan. 

You see Philadelphia Grease will last so much longer than 
oil or any other grease that it very soon saves the entire cost 
of the whole barrel. 

We figure, that even in a very small plant it will more 





The Philadelphia Grease Mfg. 





This Barrel of 


Philadelphia Grease 
Must Pay for Itself 
Before You Pay us a Penny 











than save its cost in six months so that you do not have to 
pay us until it has had time to save its cost. In that way 
we make the oil man or the other grease maker buy it for you. 

If the grease does not prove to be the best lubricant that 
you ever used and if you are not entirely satisfied with it 
after a three weeks’ test ship it back at our expense, also 
the cups, and you owe us nothing for what you have used in 
testing it. 

Did you ever hear of anything as clever as this in the 
grease line? 

It’s this way—the reason we can make this offer is be- 
cause we are not in the least doubtful about our grease, we 
have been making it for years, and we know that it has no 
equal as a lubricant for engines, and machinery of all kinds. 

We do not claim that PHILADELPHIA GREASE is 
“Just as good as some other grease.” We do not even claim 
that it is “just as good as the best.” What we do claim is 
that it is better than any other grease ever offered to the 
power using public, and we are proving it every day in actual 
working tests under every possible condition of power plant 


‘ service in hundreds of the largest power stations and indus- 


trial plants of the world. 

Philadelphia Grease is a highly refined lubricant made by 
an improved dry heat process from a special combination of 
the best quality of oils. It has a fine, close, even grain and 
a rich natural color which distinguishes it instantly from 
inferior greases. It is pure enough to lubricate a watch and 
cheap enough to use on any kind of machinery or line 
shafting. 

It is not affected by changes of temperature, it works 
just the same in cold or hot climates. 

It will keep for years if desired, and grows better with age. 

And because of all this—we can afford—and are glad to 
send a full barrel of Philadelphia Grease, freight prepaid, 
to any owner of engines or other machinery, without any 
conditions, except that it be shipped back to us, also the 
cups, at our expense if not satisfactory after three weeks’ trial. 

You will owe us nothing for what you use in testing it. 

Now—write us to-day giving us the H. P. of your engines, 
approximate speed and size of taps for cups. We must know 
these things so that we will know whether to send you a 
heavy or light density—it is all the same high quality. 

Our special low price for the first trial barrel is 15 cents 
a pound. Not more than one barrel to the same purchaser 
at this price. 

The eight brass cups are given absolutely free with your 
first purchase of a barrel. 

Remember, you have three weeks’ free trial—then either 
keep it and pay us in six months or return it at our expense. 

Co BOURSE BLDG., PHILADELPHIA 
*’ 97 HIGH STREET, BOSTON, MASS. 
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FOSTER 


Valve Specialties. 
FOSTER BACK PRESSURE VALVE 


operates without weights, levers, or direct acting springs, 
The higher the speed— suneeem ||} works without noise,—no hammering, no chattering. 
4 greater the temperature — once adjust the back pressure to the point desired, and 





heavier the pressure — the 7 an engineer can rest assured that the back 
more satisfaction Palmetto Nt load on the engine, will not creep up— 
Packing gives, nothing : 
strange about this, Palmetto 


Pressure is always constant and equal, no 


Packing is essentially a high matter what volume of steam passes 


pressure packing made to re- 5 
sist high temperature—high ts a turn of a screw, throws the valve out 


through, when no back pressure is desired 


pressure—high speed, and no a: of commission. 

other packing made will do : Send for a Foster Catalog, and look 

it as well. 
Try it and see. Sample 

send FREE. 





into the construction of this valve, and FOSTER BACK 
our “Class W” High Pressure Regu- PRESSUSE VALVE 
lators, “Class Q” and “Class QH ” Low Pressure 
Greene Ui y P< Regulators, our Non-Return Stop Valves, Pump 

aT a S Governors, and other specialties for regulating Steam, 
Water, Gas and air. 


gets NV MMW fed) FOSTER ENGINEERING CO.Newark,N.J. 











Modern Electricity 


BY HENRY & HORA 


This is a good 
book for the oper- 
MODERN | ating engineer in 
MO": W) charge of electri- 

$ ul IRIC (zeae) =cal apparatus and 
OP ¢ for the electrical STEPHENSON 


student. e 

ie jeer whee Bar Belt Dressing 
its name implies, 
Modern from 





Appeals to a man’s common sense. 











Cover to Cover. Proves its worth every time it is tried 
It contains 355 pages and 150 illustrations. on a slipping belt. 
. ib P | Call on your dealer, or send us 2 Cents for test- 
or wi e sent free to any ing Sample, stating if for Leather or Rubber 
Price $1 00 address as a premium for four Belts. No ONE kind is good for ALL belts. 
subscribers to The Practical Engineer at Fifty Cents Each. 
Stephenson Mfg. Co. 
THE PRACTICAL ENGINEER ALBANY, N. Y. 


46 N. 12th Street Philadelphia, Pa. 
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Lubricator 


WITH SIGHT-FEED—Patented 


RADICALLY differs 
from all others and 
LEADS all 


IT IS MOST POSITIVE because 
it has a slow suction and 
quick stroke 


IT IS MOST ACCESSIBLE 
because it has outside valves 


IT WILL LAST YEARS 
IT HAS A PERFECT SIGHT FEED 


CATALOGUE will tell you why 
itis better than any other 
Climax Lubricator Co. 
3 Appleton St., Boston, Mass. 
Philadelphia Representative 


L. BANCROFT MELLOR 
14 S. Fourth Street, Philadelphia 








PATENTS PENDID 








positive lubrication '’ 3 Frank Street, 











THE DIFFERENCE BETWEEN THE 


Climax "3? = Sterling Lubricator 


and other lubricators and 
lubricating systems is best 
shown by the rapidity with 
which the Sterling is re- 
placing all others. Where 
ever the Sterling goes in 
for trial the others go out. 
No engineer will ever be 
satisfied with any other 
lubricator or oiling system 
after he has tried a Sterling 
andyoucan’t blame him, for 


The Sterling 


Lubricator 


will do more work and 
better work with a pint of 
oil than any other style 
lubricator will do with a 
quart. It starts when the 
engine or pump starts and 
stops when they stop, there 
is no waste. It is un- 


equalled for all kinds of. 


cylinder lubrication. 
CATALOGUE FREE 


“ FORCE-FEED isthe only ae au Sterling Lubricator Go. 


Rochester, N. Y. 











The “PHILADELPHIA” GREASE CUP 


Automatic application of grease to the bearings without the use of spring compression. 


inquiry brings a copy at once. 





Nature supplies the Feeding Force in the Form of Compressed Air. 


We are successfully lubricating thousands of journals, in all manner of places, with 
less than one-half the amount of grease required under any other system. Good, practical 
reasons for the large economy effected are fully explained in our special booklet con- 
taining very valuable information never before published in printed form. A postal card 


The Philadelphia Lubricator & Mfg. Co., Inc. 


1525 Land Title Building, - - Philadelphia, Pa. 








The Detroit Lubricators 


Are Standard the world over. 
More than 850,000 of them are in use. 


Look for th GENUINE ORIGINAL 
PACKAGE. Catalogue on Application. 


Detroit Lubricator Co. 
DETROIT, MICH. 























A—Fi 
C—o 
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YOU CAN EASILY OPERATE 
THIS TYPEWRITER 
YOURSELF 


Don’t worry your corre- 
spondent. 

Don’t write him anything 
by hand that akes him time 
to make out—that may leave 
him in doubt—that he can’t 
easily read. 

And don’t fill out legal 
papers or card memos—or 
make out accounts in your own handwriting. 

It looks bad, reflects on your standing, makes people 
think you can’t afford a stenographer, and is sometimes 
ambiguous. 

You can write out your letters—make out an abstract— 
fill in an insurance policy—enter your card memos—make 
out your accounts, or a hotel menu—or do any kind of 
writing you need, on any kind, size or thickness of paper 
and space any way you wan on 


The_» 
OLIVER 


Typewriter 
The Standard Visible Writer 


You can write any of these things yourself if you do not 
happen to have a stenographer. 

For you can easily learn with a little practice, to write 
just as rapidly and as perfectly, as an expert operator on 
the OLIVER. Because the OLIVER is the simplified 
typewriter. And you can see every word you write. 
About 8@ per cent. more durable than any other type- 
writer, because it has about 80 per cent. less wearing 
points than most other typewriters. 

Eighty per cent. easier to write with than these other 
complicated, intricate machines that require ‘“humoring” 
—technical knowledge—long practice and special skill to 
operate. 

Than machines which cannot be adjusted to any special 
space—with which it is impossible to write abstracts, 
insurance policies, or odd-size documents except you buy 
expensive special attachments requiring experts to operate. 

You can adjust the OLIVER to any reasonable space— 
you can write on any reasonable size and thickness of 
paper, right out to the very edge,without the aid of any ex- 
pensive attachment or special skill, and your work will 
be neat appearing, legible and clear 

Forthe OLIVER is the typewriter for the doctor, the 

awyer, the insurance agent, the merchant, the hotel pro- 
prietor—or any man who does his own writing. 

Write us now for our booklet on the simplified features 
of the OLIVER. 


The OLIVER Typewriter Co. 
WALNUT AND TENTH STS. 
PHILADELPHIA, PA. 











TONGUED AND 4a 
GROOVED | 


. 
‘ 


INQUIRIES SOLICITED. 


on 











STEEL MIXTURE 


BOILER DOOR ARCHES 
AND FIRE BOX BLOCKS 


PATENT BACK 
COMBUSTION 


MCLEOD & HENRY CO. 


TROY, NX, U.S. 





BRANCH OFFICE :— 
JOHN H. FOOTE, Manager 
1402 BROADWAY—ROOM 1125—KNICKERBOCKER BUILDING—NEW YORK CITY 








Walsh Metal Face Packing 





A—Fibrous Packing. B—Metal. 
C—open space to avoid butting when cover is worn off. 
D—Section of metal cut out at C. 


Adapted to all kinds of Steam and Water Packing. Will 
not cut Rods, will not wear rods to shoulder, will not harden 
under compression. More durable than fibrous packing. Less 
friction, as it is lubricant of itself. For packing engines, steam 
hammers, cranes, valves, expansion joints, pumps, elevators, 
accumulators, hot-water plunger pumps, etc. Cotton, Linen 
and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS a Specialty 





Walsh Packing Co. 


1118 and 1120 S. Seventh St., Philadelphia, Pa. 


A—Soft Metal. 





B B—Rainbow Rubber. 


Walsh Combination Gaskets 


WILL NOT BLOW OUT 





Can be used from 10 to 40 times. 
The Cheapest Gasket Made, 


Composed of Soft Metal and Rainbow Rubber a» 


shown in cut. Made different widths and thicknesses for man and hand hole Gaskets. 
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There was a time when we made only one 
EUREKA PACKING which over a quarter 
century has been the peer of all soft packings. 

To-day we are making a line of packings 
bearing and carrying the name and trade mark of 
EUREKA and we stake our reputation (which 
we are very proud of (that each and every one of 
these EUREKA PACKINGS will prove as peer- 
less for the purpose it is made as the old 
EUREKA you know so well. 

For many years you have said to your dealer 
“EUREKA ” and saying it received satisfaction, 
keep on saying it and the guarantee of satisfaction 
will be always with you. 

When in need of a soft packing say EUREKA 

GUM CORE. 

If high pressure say EUREKA HIGH 

PRESSURE. 

If a spiral sy EUREKA SPIRAL. 

If for ammonia say EUREKA AMMONIA. 
If a square flax say EUREKA SQUARE FLAX. 
If for cold water use sy EUREKA WATER 

PROOF. 

If a sheet packing say EUREKA RED SHEET. 

If you want samples, ask your dealer or write 
to the 

THE EUREKA PACKING CO., Sales Dept. P. 
JAMES L. ROBERTSON, Bres. 
EK.’ Our offer is still open, low cash prices or on 
——/ easy terms for Robertson-Thompson Indicators, 
EUREKA RED SHEET Willis Planimeters, and Victor Reducing Wheels, 
no time like the present to obtain any one or all 
of these instruments. 


Jas. L. Robertson & Sons, Inc. 
205 Fulton Street, New York 














Laer 


Robertson-Thompson Indicator The Willis Improved Planimeter 














EUREKA SPIRAL 





EUREKA WATER PROOF 





AVictor Reducing Wheel 
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You never can tell 
what you CAN’T 


| POINTS do until you try. 


JOHN S. Pain, M.E. This book will tell 
you how to do 
things you can’t 
do now. 


STATIONARY, LOCOMOTIVE ano MARINE - You can have it 
ENGINEERS, FIREMEN, ELECTRICIANS 













MOTORMENano MACHINISTS 


ILLUSTRATED 
CUT OUT =: piece of scale from your boilers. o 
CUT OUT the coupon below and send it to us with the scale. ry bate 
We will send you a Certificate of Analysis of the scale Au vet 
along with the book free of charge. We will also show ov Philadelphia, Pe. 
you how you can get rid of scale by using of Gentlemen: Jam vending you 
Fae andthe book 





io 
charge, a 
Lord’s Boiler Compounds 42:2: 
Capacity stiatbeien 
- Freq uency of cli ing botlers. 
SFr vequency of opening the blow-off dur 
fue ng hours. River or pr 
oo sour ce of water supply 
FA coats ve used about 
co lbu a ote 


GEO. W. LORD COMPANY, ° 22" 


2238-50 North 9th Street, PHILADELPHIA. PA. rss State 














hours out of 24 


























oe isetithdilosieniaiadsiite 
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Garlock && Packings 


There are many good reasons for using Garlock Packings in preference to any other brand. One of these reasons that will 
appeal to busy men is the fact that we 
can supply a special packing for every 
kind of service and can furnish you 
with every thing you need in mechani- 
cal rubber goods such as Hose, Pump 
Valves, Gaskets, Valve Discs, Dia- 
phragms, Corrugated Rubber Matting, 
Rubber Bumpers, Gauge Glass Rings, 
and many other specialties. 

If you buy from us you have but one 
rubber goods account, but one cata- 
STYLE No. 285 logue to consult and you have the satis- 





— 




















For Gas Compressing Machines and other service faction of knowing that the Garlock For Oil Naaeuruaee isso jeailiing 0 


where a high-grade cushion ring is necessary. (Guarantee means just what it says. round tough and elastic packing. 


WRITE FOR CATALOGUE AND PRICES. 


The GARLOCK PACKING CO. 


Main Office :— Palmyra, N. Y., U.S. A. 
FACTORIES STORES 
Palmyra, N.Y. Denver, Colo. San Francisco, Cal. Philadelphia St.Louis New York Atlanta, Ga. 
ais ta. G citninnn: tani Cleveland Denver Chicago Palmyra,N.Y. Pittsburg 
eats, Va. g. y San Francisco Boston Hamburg, Germany 


























Stayman exncding Pistons 


Possess many distinct advantages which make them vastly superior to any other engine 
pistons. The inner spring ring, shown in cut, expands the interlocking packing ring just 
enough to insure a steam-tight fit without undue pressure against the cylinder walls. It 
automatically adapts itself to variations in temperature or unevenness in cylinder. It insures 
a perfect fit with a minimum of friction. It never gets out of order, never needs adjust- 
ment, and will save enough in fuel to repay its cost many times. 


WRITE FOR CIRCULAR AND FULL PARTICULARS 


STAYMAN MANUFACTURING CO. 
143 Liberty Street, ~NEW YORK CITY 
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In again asking the attention of the Mechanical World to the 


ENGINEERS’ STANDARD LIBRARY 


and the ‘‘little at a time"’ payment plan, on which these books are 

supplied, the publishers wish to express their appreciation of the 

hearty support and endorsement tendered by those who have been 

| me continue to be students of engineering, electricity and mechanical 
rawing. 


The Hawkins’ Works are kept constantly ‘‘up to the times’’ by 
frequent revisions and additions by the author; to this fact is un- 
doubtedly largely due their continued popularity. 


The seven volumes which comprise the author’s complete 
works, are supplied to responsible parties on the one dollar monthly 
payment plan; the complete library is delivered to the subscriber, 
express or post prepaid. upon receipt of the first payment of one 
dollar, the balance to be sent one dollar monthly to publishers, by 
post-office or express money order. See order coupon below. 





LIST OF SERIES 
Hawkins’ Self-Help, Mechanical 7 Volumes 
Drawing, price post paid, $2. — 


$ | Monthly 


II. 
Hawkins’ New Catechism of 
Electricity, price post paid, 


it. 
Hawkins’ Aids to Engineers’ 
Examinations, price post paid, 
(With Questions and Answers.) 





Hawkins’ Maxims and Instruc- 
tions for the Boiler Room, 


price pust paid, Catalog Free 
Vv 


Hawkins’ Hand Book of Calcu- 
lations for Engineers, price (SEND POSTAL) 





post paid, 2. 
vi. 
Hawkins’ New Catechism of the 
Steam Engine, price post paid, 2, ADDRESS 
. Vin. 
Hawkins’ Indicator Catechism 0 U & C0 
(A a treatise), price THE A DEL ‘ 
Foe ince i. 63 Fifth Avenue 


When set is purchased, the seven vol- 


umes are supplied for $12 00 being a New York 


reduction of $1.00 from above list. 








CUT OUT 


ORDER COUPON 
I t your offer to supply the ENGINEERS’ STANDARD 
LIBRARY for $12.00 Enclosed find One Doliar to cover my 
first payment, the balance I agree to remit $1.00 per month. 








I can refer you as to my 
reliability to 














The seven volumes comprise 2.266 pages, and contain 7,143 
paragraphs. Each book ,has an Index, the 
References numbering 5,171. There are 
1,188 Questions and Answers, 199 Tables 

and 444 Rules, with 419 Examples; in 
addition there are 269 valuable 

Foot-notes and 1,258 Diagrams 

and IJlustratious, 

Each volume is com- 

plete in itself, and 

will be mailed 

post-paid, to any 

address upon 

receipt of 

price named 
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OUR PROPOSITION. is entirely a common 
sense one, in fact we believe it to be the only way 
friction troubles can be overcome in the engine 
room. 

We think—and you know, that no one grade of 
oil is suitable for all lubricating purposes,—the oil 
must be made to suit the conditions imposed, and 
to do this, to make the oil remove these troubles we 
must know what they are, therefore, since we are 
makers of specific oils for specific purposes, we 
propose that if you will explain to us your engine 
lubricating difficulties, whether external, internal or 
whether the engine is high pressure, low pressure or 
gas we will suggest the oil that will overcome them. 

Years of experience in removing lubricating 
troubles, qualifies us fully to do this. 

Even if you have no actual difficulties, Harris 
Valve Oil for internal parts of the engine and Harris 
Engine Oil for the outside wearing parts will last 
longer, and obtain the least waste in power and wear. 


Write for a HARRIS OIL CATALOG. 


A. W. 
Harris Oil Company 


320 South Water Street, Providence, R. I. 


Pacific Coast Agents. 
Tatum & Bowen, 36 Fremont St., San Francisco. 
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the highest. 





They are manufactured of the best 
material and workmanship. 


Their efficiency and durability is 


They are simple in construction 
reducing repairs to the minimum. 


If you are interested we would like to explain 
whys and wherefores. 


FrankL.Patterson & Co. 
24 Cortlandt Street, 
NEW YORK 


There Are Reasons For It. 


The Patterson-Berryman Feed 
Water Heater and Purifier 





AND 


The Patterson Belt Pump 


are sold on trial with the distinct understanding that they may be re- 
turned to us at our expense should either prove unsatisfactory. Because 











THERE ARE MORE 
Compound Separators 


used in bollers than all others. 


They insure dry steam, and protect your engine from water. 





Compound Separator 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 





The Kutztown Foundry and Machine Co. 


WORKS: 


KUTZTOWN, PENNA. 
Philadelphia Office : Fidelity Building, Broad above Arch Street. 





Berryman 
Feed Water Heaters and 
Purifiers 
WATER TUBE AND STEAM TUBE 


Cast Iron or Steel Shells. ‘* U’* Shaped Seamless 
Drawn Brass Tubes. 


We Build Heaters for every Purpose and Condition 
THE KELLEY PATENT 


Improved Berryman Water Tube, Feed Water 
Heater and Purifier 





120 tlle Street, NEW YORK 














I Can Teach 
You The 
Indicator 


and in connection with the thorough 
course of instruction which is given by mail, I 
can supply you with a fine 





Indicator Free 22m" 


If you want an Indicator, Reducing W Wheel or Planimeter, 
don't fail to write me and in addition to the fine catalogue, you will re- 
ceive a neat premium which you will find useful. 

Address A. C. LIPPINCOTT, Gen’!l. Manager 
Green and Columbia Sts.’ NEWARK, N. J 
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The Gleanerrepresents the acme 


fection in feed water heating. 


THE 


Davis Triplex Power Pump 


is a perfect type of the vertical triplex belt 
driven pump. 


MANUFACTURERS OF 
The “Berryman” Feed Water Heater 
and Purifier. 


I. B. DAVIS & SON, HARTFORD, CONN. 


WRITE FOR CATALOGUE, ETC., TO 


THOS. McADOO, 125 wn. atn st, Philadelphia 





of per- 











The American Standard 
Copper Coil Feed Water Heater 





Simplicity! 
Strength! 
Economy! 

A Money Saver! 


It gives so little trouble that 
one of our customers, who has 
used one for three years, had 
forgotten that he had it when we 
asked him the other day how it 
He called in the 
engineer, who said it hadn't 


was doing. 


been touched since it was put in 
and was still heating the water 
to 210 degrees. 


THAT.S THE KIND OF A HEATER 
YOU WANT. 


Write for Catalogue 
No. 100 P 


The Whitlock Coil Pipe Co. 


HARTFORD 


CONNECTICUT 


YOUR 


Saving Coal— 
Saving Water— 
Feed Water Purification 


There are good and sufficient reasons why you 
should use Cochrane Feed-Water Heaters. 

Here are some of the good points— 

They save coal—usually from 10 to 20 per cent 
of all of the coal burned—by 
utilizing exhaust steam —that 
valuable by-product which is so 
frequently wasted. 

Then they save water— 
which costs money even to 
pump. ‘The pure, hot conden- 
sation of the exhaust steam used 
in heating the water is made 
available for boiler feed water— 
taking the place of about one- 
seventh of the cold water that 
would otherwise be required. 

Again, the purification of the water which 
these “Cochranes” accomplish prevents scale and 
saves money in two ways. By reducing the cost 
of cleanings and repairs and by increasing the heat- 
transmitting efficiency of the heating surfaces. 

There are many other savings, if we had room 
to tell—but write for catalogue 16-H. 


HARRISON SAFETY BOILER WORKS 
3144 N. 17th St. PHILADELPHIA, PA. 








Declaration of 
Independence 


Everybody knows what the stroke of a pen did for 
this great nation. 

Do you realize what the stroke of a pen or pencil 
will do for you? 

The coupon shown below is the wage earners’ 
declaration of independence. Signed and sent to the 
I.C.S., it brings, without further obligation to you, 
practical advice and explanation of how that wonder- 
ful institution, the INTERNATIONAL CORRE- 
SPONDENCE SCHOOLS, that have enabled 
100,000 men and women to advance from low-waged 
jobs to high-salaried positions, can help YOU to better 
your position and increase your earnings without losing 
an hour of work ora dollar of pay, or paying more than 
your present in- 
come willafford,no 
matter how small 
it is. We fit our 
plan to your own 


Box 835, Scranton, Pa. 





: Ace Please explain, without further obligation on my 
individual case part, how I can qualify for a larger salary in 
the position before which I have marked X. 


and needs ina 
way that makes 
success for you 
certain. Do you 


wish for freedom 
from overwork 
and underpay? 
Thensignyour 
Declaration of In- 
dependence and 
mail it today. 


SCHSHSSSSSESSESOO SOS SOEOOOOS 


International Correspondence Schools 








Marine Engineer 
Civil Engineer 
Bridge Engineer 
Surveyor 

Mining Engineer 


Mechanical Engineer 
Mechanical Draftsman 
Machine Designer 
Foreman Machinist 
Electrical Engineer 
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Chemist Architect 
Sheet-Metal Draft's Bookkeeper 
Electrician Stenographer 
Stationary Engineer Ad Writer 
Name can anniaeiae 
St. & No.___ a 
J _——s ————— 


| | 
SPOS SCeSSSSS SS SSS SSS eESOSOOOOs 


POSS SCSSSSCSSSO FSHFSSTSeoePeeeoeese 
























THE PRACTICAL ENGINEER. 





August, 1906. 





Sweet's 
Separators 


When considering ‘the Sep- 
arator subject, please let us 
send our catalog and blue 
prints; look up the dimensions, 
weights and proved efficiencies 
of our machine, compare them 
with others and see if we don’t 
furnish the most for the 
money; then consider the plan and finish of our 
separators ; see if the plan is such that you think it 
Made in all styles, 





will give the results claimed. 


for steam or oil. 
SEND FOR CATALOG. ALL STYLES. 


Direct Separator Co. 
220 Marcellus Street 


Syracuse 7 New York 
SALES AGENTS | 
Wilmington, Del. 


THE BENJAMIN F. SHAW COMPAN", 





85 Liberty Street, 








THE 


STRATTON 
1 Separator 


Will deliver Dry Steam 
to your engine under any and 
all conditions, no matter how 
long your steam pipe or how 
much your boilers may prime. 

Separation takes place by 
the action of centrifugal force 
imparted to the steam. The 
large capacity not only provides 
for a sudden influx of water but 
forms a reservoir of steam which 
equalizes the pressure between 
boiler and engine, thereby 
increases the power and stops 
the vibration of steam pipes; a 
separator of small capacity is 
worse than useless, it is harmful. 


SEND FOR CATALOGUE 


The Godbert Mfg. Co. 
NEW YORK 


WORKS BAYONNE, N. J. 





~ The Acton Steam 
| * Separator and Oil Extractor 


i This Separator represents the latest and 
im) most valuable improvements yet discovered. 
H It will take out 95 per cent. of the oil and 
4 condensation. 

f The only Separator that can be cleaned. 
Take off the top, remove the basket, clean 
it, replace it and you have a new Separator. 
WRITE ME. 


JOHN ACTON 
118 John St., Brooklyn, N. Y. 








Baum Separator 


For Live and Exhaust Steam 
RESULTS GUARANTEED 
Repeat orders are the best evidence 
of satisfactory results on the part 

of a satisfied customer. 
‘“‘We are using the second 
Baum Separator and are very 
much pleased with the results 
we are getting from it,’’ writes 
one who has been using Baum 
Separators for several years. 
Write for further information be- 
fore placing order. A new catalog 
on request. 


Horizontal style tor ive ‘The Baum Separator and 
a Machine Co., 


| The 





Vacuum Style Oll 
Extractor. 


MANHEIM, PA. 














WHEELER-MULLAN 


HIGH VACUUM 


APPARATUS 


SUCTION VALVELESS AIR PUMPS 
Vertical and Horizontal Designs 
WATER COOLING TOWERS 
FEED WATER HEATERS 





Head Office and Works :— PHILADELPHIA 


C. H. Wheeler mavuracturne Co, 












NEW YORK 
CHICAGO 


PITTSBURG 
CLEVELAND 


ST. PAUL 
SAN FRANCISCO 
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GET ONE FREE 


Put it on your boiler, and give it a good trial for 
a month; if it gives you absolute satisfaction, 
keep it, and pay for it, otherwise send it back at 
our expense, 


















“P.B.H.” WEIGHT GAUGE COCK 
















There is but ONE renewable part; the special 
metal valve pencil, which lasts for years and can 
be replaced for a few cents, in a minutes time. 

Thousands in use. Absolute satisfaction on 
high pressures, 










THE PAUL B. 1245 BETZ BUILDING 
HUYETTE CoO., Inc. PHILADELPHIA 











The National 
Feed-Water Heater 


2,500,000 Horse Power in Daily Use 


The principal characteristics 
= of these heaters are S:mp/licity, 
Cheapness, Reliability and 
Effectiveness, and full amount 
of heating surface in every 
heater. 


Supplies Water to the 
Boiler at 212° F. 
We manufacture the Original and 


Only Genuine First-Class Coll 
Feed-Water Heaters. 





The National 


We Also Manufacture All Kinds of Coils in Iron, Brass 
and Copper Pipe 


Catalogue and Prices on Application. 
Manufactured and Sold Only by 


THE NATIONAL PIPE-BENDING CO. 


157 Lloyd St. NEW HAVEN CONN. 






















































THE GEMMEL 


disadvantages. 


flue gases, and is a rapid steamer. 


tion, and the highest degree of efficiency. 


ENGINEERS. BOILER MAKERS. 
MACHINE BLACKSMITHING. 











Boiler Work. 





PATENT BOILER 


This Vertical Boiler possesses all the advantages of 
a Horizontal Boiler and none of its expensive 


It requires only small floor space. It requires no 
expensive setting. It affords a natural path for the 


Its improved construction guarantees rapid circula- 


WRITE FOR ILLUSTRATED CIRCULAR AND PRICES 


General Engineering Co. 
764 Swanson St., Philadelphia, Pa. 


Cylinders of Engines and Pumps Rebored 


Machinery Repairs—in place. Stacks, Tanks and all kinds of 


JAMES GEMMEL 
Phones :—Bell, Market, 11-73 D Keystone, Main, 46-91 D 
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Eclipse Corliss Steam Engines 


Entire Installation of 
Mechanical Refrigerating 


Systems for 


PACKING HOUSES, 
BREWERIES, 
COLD STORAGE WARE- 


HOUSES 


Catalogues Mailed Free 


on Request 


FRICK COMPANY, Waynesboro, Pa, U.S.A. 


= = —— oe 
— Fully Guaranteed 


a RS 


Eclipse Ice - Making and Refrigerating 
Machinery 


THE WORLOS STANDARD 


Complete Equipments for 
Ice Manufacture. 












Simple, Tandem and 
Cross Compound— 
Condensing and 

Non-Condensing 


MAINTENANCE, 
REGULATION, 
DURABILITY AND 
ECONOMY 




































Kkeeves Engines 


are built for hard service 
and highest economy 


No man can afford to buy an engine for any service 
until he has investigated the Reeves; their superior design 
and construction permits them to develop the highest effi- 
ciency at the lowest possible operating cost. 

The same oil can be used over and over. 

All running parts enclosed in enameled steel shield 








which excludes dust and pre- 
vents throwing of oil. 


Send for Catalog and 
Report of Tests 


The Reeves 
Engine Co. 


MAIN SALES 
OFFICE 
AND WORKS 
TRENTON,N.J. 


Branch Office : 
W. E. S. Dyer, Manager 
2223 Land Title Bldg., 
Philadelphia, Pa., 

















BUCKEYE ENGINE Co. 
SALEM, OHIO, U.S.A. 














STEAM ENGINE BUILDERS. 
THE LARGEST LINE OF MODERN ENGINE PATTERNS IN THE WORLD. 
SEND FOR ILLUSTRATED CATALOGUE. 
























“THE BEST PUMP BUILT” 
FOR ALL SERVICES 











Finest Mechanical 
Design and Construction 

Material and Work- 
manship first class in 


every respect. 
















SEND FOR CATALOGUE 





141 Broadway, New York 
Boston Office :— 30 Oliver Street 








M.T. DAVIDSON ‘ 
STARRETT 


Speed Indicator No. 104 


Price, Postpaid, $1.00 

This Indicator may be run at 
% highest speed required, without 
heating. The working parts are 
encased. Dial has two rows of 
figures, reading either right or 
left as shaft may run. _ Steel 
pointed spindle with rubber tips 
The O mark may be instantly set at 

























for both pointed and centered shafts. 
the starting point. 


Send for free Catalogue No. 17N of Fine Tools 
THE L. S. STARRETT CO., ATHOL MASS. .U. S. A. 


The Perfect 
Map of the West. 


A new edition roller map, 60 by 40 inches in size, show- 
ing the United States from the Great Lakes to the Pacific Coast. 
All railroads are shown in different colors ‘and cha.acters. All 
geographical points west of the Missouri River and practically 
all east thereof are included. The most complete reference map 
of the West ever published. 

It ought to have a prominent place in every office and 
business house. Copies sent free for 25 cents (stamps will do) 
to pay transporation, etc. Address, 


P. S. EUSTIS 
Passenger Trafic Manager, 209 Adams St., CHICAGO, ILL. 



















































THE PRACTICAL ENGINEER. 







August, 1906. 








The ‘simplest and most reliable auto- 






matic injector on the market today. 






It is so constructed that it drains itself 


TINT 
| 


will ut 


of”. overflow ‘automatically, making drip- 


HUH] 






Hi} 


cocks unnecessary. 






Its perfect construction enables it to 


start at low pressure without resorting to a 









drip-cock to relieve the back pressure. 


















Being the simplest in construction, 





there is no chance for it to get out of order 







and create trouble. 





| = Tne Penberthy Engineer and Fireman, 
| | a rrreqy ed 4 ; 
clei} Je oq a 32-page magazine, sent three months free 
































3 Z . 
Vi. Abs 2 Z on request. Write for it, and our illustrated 
2272 cataloz of Penberthy Injectors and ‘engine- 






2’ 


room specialties for engineers. 












PENBERTHY INJECTOR GO. 
Largest Manufacturers of Injectors in the World. 
344 Holden Avenue, Detroit, Mich. 












Made in Canada by 
The Penberthy Injector Cor, Ltd, 
Windsor, Ont. 












Automatic 
Inj 


) Fe 


Chicago 
Automatic 
Injectors 


have proven in actual ser- 
vice to be the best auto- 
matic injectors upon the 
market. 
Their advantages and feat- 
ures appeal to every user. 
READ WHAT USER SAYS: 


Oklahoma City, Okla., June 16, 1906. 


THE OHIO INJECTOR COMPANY, 

Wadsworth, Ohio 
Gentlemen :—Replying to yours of the 14th, we beg to advise that our 
stock of injectors is still quite complete and are glad to report that 
those of the Chicago Automatic Injectors, that we have placed on the 
market, have given unusual satisfaction and we seldom ever have 
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Be Independent 


Sign an order for a U.S. Injector and you sign a 
‘* Declaration of Independence’’ from Injector Troubles. 











The U. S. Automatic is the simplest, strongest and most reliable injector in 







® ya Busy to nae, sat and easy to operate. Its efficiency and reli. occasion to furnish repairs for same. This proves the durability as 
ability have the unqualified endorsement of over 200,000 engineers. It is i ici ini 
officially approved by the U S. Government. It would be impossible for any lag well as the simplicity of the injector. 


Yours very truly, 










injector to have stronger recommendations. 
FREE. We will mail a copy of our famous Engineer's Red N. S. SHERMAN MACHINERY CO. i 
Book free to every engineer who writes. It is a compilation of facts ys N. S. Sherman, Pres. j 
3 invaluable to all engineers. Write for a copy. ei We also manufacture Garfield Injectors and Ejectors, and Chicago 
SA AMERICAN INJECTOR CO. Ae Lubricators for stationary and locomotive service. Write for catalog. 
+4 “ AS ° ° 
hs Detroit, U. S. A. eA The Ohio Injector Company 
OR Sif Largest Manufacturers of Injectors in United States 














zn ‘ ¢ + * « 5 + + Za 2128 MAIN STREET, WADSWORTH, OHIO 
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Your Greatest Loss 


The greatest leak in many steam plants leads upwards through the 
chimney. The good fuel that escapes by the chimney route in the 
form of smoke during a year would probably make steam enough to 
run your plant for three months or more. No other leak in a plant 
equals the chimney. The black smoke that you send broadcast is a 
nuisance to yourself and your neighbors. Can you afford to continue an 
extravagant nuisance when there is a remedy that costs so little ? 








-_— 

















Wilkinson Automatic Stokers 


will reduce the coal dealers bills, will abolish the smoke nuisance 
entirely and will save their cost times over. They feed the coal con- 
stantly, regularly and always in small quantities as required without 
opening the fire doors to admit injurious cold drafts on the boiler. 
They have a lot of other good features which we have not the space 
to tell you about here. If you are interested and wish to know more 
about them, write to us giving the number and size of boilers in your 
plant, and the kind of fuel you are using and we will give you some 
facts about the Wilkinson that will be worth a great deal to you. 


Wilkinson Manufacturing Co., 
BRIDGEPORT, MONTGOMERY COUNTY, PA. 
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ELEVATOR REPAIRS 


YOU HAVE ELEVATOR TROUBLES. WE 
HAVE EXPERIENCE. LET’S SWAP. 


Keystone Elevator Inspection G Repair Co. 
923 LOCUST STREET, PHILADELPHIA 


BELL PHONE—FILBERT 2258 KEYSTONE PHONE—MAIN 10-06 




















High : nu O.H. 
Pressure ~ oo Be | Steel 


Fittings a @n ate 4. Castings 


We furnish these fittings 
complete, including all 


ae ‘ All castings tested to 1000 
drilling facing etc. 


‘ : : lbs. hydraulic pressure if 

BIRDSBORO STEEL jf ~ = | , vo desired. 
FOUNDRY AND } y . all ) 

MACHINE CoO. As BIRDSBORO, PA. 














__& 








The Boilers shown above are equipped with WETZEL MECHANICAL STOKERS which are saving $957.00 a month in labor. 
and over ten per cent of fuel. ‘Thirteen consecutive orders from one company prove their work. The old method of hard firing is 
laborious, wasteful and out of date. Why not investigate our proposition. CATALOGUE FREE. 


THE WETZEL MECHANICAL STOKER CO., 1222s State Street, 


TRENTON, N. J. 
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Don't Puncture 
Don’t Poison 


Why permit scale to accumulate in your boiler and waste 
tons and tons of coal driving heat through it, aid then 
puncture the tubes trying to take it out with an expensive 
mechanical hammering machine? Or why continue to buy 


barrel after barrel of chemicals — some of which are 











injurious and positively dangerous to use? 


The Buckeye Automatic Boiler Skimmer 


It is absolutely 





will keep your boiler clean and free from scale or sediment without chemicals or other assistance. 
automatic, the skimmer is al ways floating exactly on the surface, whether the water is high or low, and is therefore always 
doing its full duty. It is the only floating skimmer on the market and the only known device that will keep steam boilers 
absolutely clean all the time without chemicals. 
WE INSTALL THEM ON TRIAL WRITE FOR CATALOGUE 

COLBURN AVENUE, 


THE BUCKEYE BOILER SKIMMER CoO., TOLEDO, OHIO 






















necisTERED This Packing has stood the test. 


TRADE MARK 














And is universally recognized as 
NO MORE 
30 the best. 
DAYS TRIAL BILLS FOR ’ ' 
PACKING A trial order will convince you of 
LESS OIL No FRIcTiIon| its merits and superiority. 






guarantee | For Steam, Air and Gas it cannot 
weoe THREE YEARS} be excelled. 
lo ; pee Send for catalogue “G” and learn 
bap 08 cai | why Iron and Steel Co.’s, Electric 
Light Plants, Street Railways, Coal 
Co.’s, Factories and Shops are all using Holmes Packing almost exclusively. 
Just recently we shipped an order of Sixteen 13 inch Piston Rod Packings 
and several hundred for various sizes from three inch up to ten inch rods. 


Get our prices and then consider what a saving Holmes Packing is over others. 


HOLMES METALLIC PACKING CO. 


WILKES-BARRE, PENNA. 





NO CUTTING seen 


500,899 






ss ** 534,106 
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They will actually last longer and do better work than any quantity of those old style 


solid packings. 


It will pay you to remember this—less than a pound of P. P.P. contains more real 





efficiency than pounds of any other fibrous packing you 








can use ! 


P. P. P. is made for every kind of Engine and Pump. 

You can use it on the heaviest mining Pump or the 
most sensitive Valve Stem and the ultimate result is always the 
same—less work for you—less expense—more satisfaction. 


Want proof? Send for P. P. P. Booklet 
QUAKER CITY RUBBER CO. 


PHILADELPHIA, PENNA. 





This is the P. P. P. trade 
mark. It stands for the 
original and only genuine 
self-setting packing. 

It is imperative, therefore, 
that every engineer looking for 
better results should look for 
this trade mark. 

It is the engineer's guarantee 
that he is receiving the best 
fibrous packing in the world— 
no exceptions whatever. 


Reg. U. S. 
Patent Office 


PAT. AUG. 7.18949 
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L.B PuayReERs Dae WBRECS,, SoleMakers of 


ESTABLISHED !870:- ST SOWN SELF ADJUSTING 
CYLINDER PACKING. 


MORRIS G. CONDON sie 
ALBERT D. PEDRICK q 


EDWIN J. ROOKSEY Ef 1D UINDERW/OODE Oo, 


GeneRvou, MasennsTs,, 


1025 HAMILTON STREET PHILADELPHIA, PA. 








ENGINE REPAIRS 


HEN your cylinder needs reboring or your valves need reseating, you don’t have to dis- 

mantle your engine and send it away. We have a complete line of Portad/e tools for this 

kind of work, and instead of bringing the engine to the tools we move the tools to the engine, 
thus saving both time and expense. 

We rebore cylinders of any size in position, and we havea special machine for reseating 
valves in position from 1 to 12 inches in diameter. 

We have made a specialty of this class of work for many years and we now have the most 
complete line of tools and 
the best force of expert 
mechanics to be found any 
where in the country. 


We make all kinds of 


repairs to all kinds of steam 





engines, steam pumpssteam 
hammers’ and general 
machinery. 


‘ ES 
4 


-_——_- 
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We send men and 
tools to any part of. the 
country on the shortest 
possible notice. Our motto 
is ‘‘ Quick service and 
highest quality.” 


& 








THE UNDERWOOD WAY 

The Kitchin Disengaging Hook should be applied to every engine of the Corliss Type. It 

can be applied to right or left hand engines, vertical or horizontal without change. _It provides 
the best possible working connection and the simplest and most convenient disengaging operation. 
It is operated with one hand and requires no special skill or attention. Send for special circular 


describing this excellent device more fully. 
We also make a specialty of gear cutting, internal and external, up to 36 inches diameter. 


Portable Milling Machine for Milling off Valve Seats Dynamo Commutators Turned Of Without Removal. 


I er om ree Builders of Dash Pots. 

ce Machine Repairs a Specialty. ’ 1S; f 

Sole Agents for St. John Self-adjusting Cylinder Packing. a Lae a a Se A me OE Seen SaaS 
Crank-shaft Journals of all sizes turned off without removal. 
Send for Our Book of Useful Hints for Engineers. 


in Present Position. 
Blacksmithing. Steam Power Hammer. 
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“ The World’s Greatest Lubricant ’’. 


In KEYSTONE GREASE ithere is a total elimination of all volatile matter, there is 
absolutely nothing to evaporate, and for that reason KEYSTONE GREASE always remains 
a consistent body, never becoming hard, stiff, dry or gummy. | 

Another thing, KEYSTONE GREASE will not, cannot, mar or scratch the surface of any 
bearing, no matter how close fitting or heavy it may be. Because the process of purification 
KEYSTONE GREASE undergoes, in its manufacture is so thorough that every particle of 
grit or hard substance is entirely removed, nothing remains but a mass of minute globular 
molecules of oily urctuous matter that possesses more lubricating value than any other lubri- 
cating agent made for, or used on machinery to-day. 

One pound of KEYSTONE GREASE will last longer than 3 to 4 pounds of any other 
grease or 4 to 6 gallons of high grade oil. 

We will send FREE (no charge now or afterward) to any engineer, A Large Size Sample 
Can of KEYSTONE GREASE, A Heavy Brass Grease Cup, and an Engineer’s Cap. All we 
ask is the size of tap in which cup is to be used; H. P. of engine and R. P. M., of bearing, 
and the assurance that you will give KEYSTONE GREASE a thorough trial. 








KEYSTONE LUBRICATING CO. 
Address Dept. F. Philadelphia, Pa. 


H. L. CARPENTER, N. E. Mgr. MR. WM. CAMPBELL, Mgr. Western Branch 
30 Oliver Street, Boston, Mass. 1102 Tacoma Bldg., Chicago, IIls. 


THOMAS & BISHOP, R. D. JACKSON, JR., New York Agent, 


Finsbury Pavement, London, E. C. 96 Warren Street, Phone 8439 Cortland 
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LUNKENHEIMER 


WATER COLUMNS 


POSITIVELY RELIABLE AND DEPENDABLE 


Lunkenheimer “ Vigilant’’ Safety Water Columns will 
positively and automatically sound an alarm when water in 
boiler approaches the high or low danger limit. Safe guards 
the boiler and its attendants. Will save fuel and boiler 


repair bills. 
Made for all sizes and types of boilers. Only one large 


seamless copper float used. 


The Lunkenheimer Company, 


Largest Manufacturers of High-Grade Engineering Specialties in the World. 
General Offices & Works CINCINNATI, OHIO, U.S. A. 





We manufacture a complete line of iron and brass Globe and Gate Valves, Oil and Grease Cups, Injectors, Water 
Columns and Gauges, Hydrostatic and Mechanical Lubricators, Ejectors, Cocks, Whistles aud Whistle Valves, Pop 


Safety, Relief and Blow-off Valves, etc. 


(“VIGILANT SAFETY New York, 66-68 Fulton Street. 
WATER COLUMN.) BRANCHES :—) onuon, S' E. 35 Great Dover Street. 














Homestead Homestead 


Locking Angle Valve 
Cock No other Angle Valve will stand the 


MADE EXTRA HEAVY racket like this one, and none will give 


The plug is automatically drawn such thorough satisfaction. Made either 


tight to seat at each end of quarter screwed or flanged. 
yea Phang apie egediond If you want an Angle Valve for hard 
Le Se eee service and _ satisfaction, specify the 





ever annoyed you and enjoy future 
peace with the Homestead. 
WRITE FOR CATALOGUE AND PRICES 
P. O. Box 1754 Pittsburg, Pa., 


Homestead Valve Mfg. Co., Brass Founders. ~~ works at Homestead. Pe 


Homestead. 



























Powell Blow-Off Valve| | DO YOU WANT TO 
ae ane The “ Cyclone” MAKE M 
= Has outside screw and yoke top and the ONE Y? 
a, POWELL Packing gland. ‘he wearing parts, NO HOT AIR. NO HOLES IN THE GROUND. 
A cy both seat and disk are made reversible and re- 
a newable, that is, both have 2 faces, when one A few shares of the stock of a company 
<4 is worn, take it out, turn it upside down and f 1 i : 
ra bring the other in use. ‘They can be reground or sale at par, $1.00 which will enable you 
i any number of times. or your Boiler it can- * . ° 
sone equaled. Send oe — fully de- “* me i in the profits derived from 
scribing this valve. A trial is the most con- ; : : 
A= vincing way to demonstrate our claim of being the andling of a number of inventions. 
hy the most acceptable of all Blow-off Valves. WRITE FOR INFORMATION 
Manufactured b 
The Wm, Po ; INDUSTRIAL ENGINEERING CO. 
e Wm. Powell Co., Cincinnati, 0. : i , . 
Phila. Depot, 518 Arch St. New York Depot. 51 Cliff St. 805 Provident Building, Philadelphia, Pa. 
Boston Depot, Cor. High & Congress Sts. 


iene” 


PR Rear 




















— : September, 1906. THE PRACTICAL ENGINEER. I 





nadia Meade 


manne 























2 THE PRACTICAL ENGINEER. September, 1906. 














aera 


; a GREASE. was originally placed on 


ah / the market by the manufacturers, to meet the 


Wine 





demand for “ something better” than the or- 
dinary run of lubricants. The business was 
started on a small scale, and the efforts of 
the manufacturers being directed towards in- 
ducing practical engineers to give Keystone 
Grease a trial, especially under conditions as 
to high temperature, rapid motion, heavy 
pressure or severe wear, that resulted in 
trouble where ordinary lubricants were used 
and to compare results as to efficiency, relia- 


bility, and economy. 
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IBERAL inducements in the shape of free samples, gifts 
of grease cups, etc., were employed to secure 
the introduction of the lubricant, but the re- 
sults fully justified the wisdom of the methods 
adopted and the Company's confidence in 
the quality of the product. 


Keystone Grease Grew On The Market 


ITH its excellence once fully established and made evi- 
dent to the practical engineer, the business 
of the Keystone Lubricating Co., expanded 
rapidly. Their extensive Manufacturing 
plant, of which we present some views, 
equipped with all the facilities required for 
the manufacture of Keystone Grease, was 
necessarily enlarged, from time to time, to 
keep pace with the increasing demand, and 
now includes everything required in the re- 
fining and compounding processes, to which, 
with the use of the best materials, carefully 
selected after analysis in a laboratory forming 
part of the establishment and scientifically 


treated, this superior lubricant owes its suc- 





cess. [he emblematic Keystone of colossal 
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proportions, that adorn the entrance, is a con- 
spicuous feature in a busy manufacturing 


town. 


ITH the increase in demand came the necessity for im- 


proved business facilities, and here the Com- 
pany s enterprise was again demonstrated. 
Their commodious offices, furnished with 
every modern business convenience, give em- 
ployment toa large and compent staff, prompt 
attention to the multiplicity of affairs insepar- 
able from so phenomenally rapid a growth, 
being one of the Keystones in the Com- 


pany's record of success. 


HE development of an important and flourishing industry 


ts WN 


is always a source of encouragement to the 
manufacturing community, especially where, 
as in the case of Keystone Grease, it is mani- 
festly based on the merit of the product. 
Our readers, particularly the many who use 
this excellent lubricant, will doubtless find 
this brief account of its origin and progress 


of interest. 
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Keystone Grease will lubricate any and 
all kinds of machinery, and one pound will 
do more and last longer than three to four 
pounds of any other grease, or four to six 


gallons of high-grade oil. 


We want to let you see for yourself that 
one pound of Keystone Grease will 
lubricate better and last longer than three to 
four pounds of any other grease, or four to 
six gallons of high-grade oil; and for this 
reason we will send free (no charge now or 
afterward) to any engineer who will send us 


his name and business address, a large sample 
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can of Keystone Grease, a Heavy Brass Cup 
and an Engineer's Cap, express paid; all we 
ey. ask is for you to test Keystone Grease 
Vee] and to test it thoroughly. A\lso send us size 





of tap in which cup is to be used, H. P. of 
Engine, and R. P. M. 








KEYSTONE LUBRICATING CO. 


Finsbury Pavement, London, E. C. 96 Warren Street, Phone 8439 Cortland 





e ® 
Address Dept. F. Philadelphia, Pa. 
H. L. CARENTER, N. E. Mgr. W. A. TAYLOR, Mgr. Western Branch 
30 Oliver Street, Boston, Mass. 1102 Tacoma Bldg., Chicago, IIls. 
THOMAS & BISHOP, R. D. JACKON, JR., New York Agent, 
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INDESTRUCTIBLE. | 
WHITE SHEET 













FLANGE PACKING 
THAT WILL NOT 
BLOW OUT. 














HERE YOU ARE OLD 
MAN, INDESTRUCTIBLE 
DONT BLOW OUT. 

USE IT AND FORGET 
THE PAST. 
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MANUFACTURED AND PATENTED EXCLUSIVELY BY 


NEW YORK BELTING & PACKING CO.,LTD. 
91 AND 93 CHAMBERS STREET, NEW YORK. 


=, 
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ED) Philadelphia, 116-120 N. Eighth Street Indianapolis, 229 S. Meridian Street Buffale, 600 Prudential Building 
ee Chicago, 150 Lake Street St. Louis, 218 Chestnut Street Pittsburgh, 528 Park Building 
V/ Oakland, California, 918 Broadway Baltimore, 114 W. Baltimore Street Spokane, Washington, 

val Boston, 232 Summer Street 163 S. Lincoln Street 
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